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Ipomea purpurea, Roth (syn. /pomwa congesta, R. Br., Convol- 
vulus purpureus, Linné, Pharbitis hispida, Choisy), Fam. Convolvu- 
lace@, is indigenous to the tropical regions of both hemispheres. It 
is largely cultivated in temperate climates on account of the beauty 
of its flowers, being known as the common Morning Glory (com. 
pare Gray’s “‘ Manual of Botany,” sixth edition, p. 369). 

The above-mentioned plant was brought to the notice of Messrs. 
Burroughs, Wellcome & Co., London, a few years ago by Mr. J. 
Medley Wood, A.L.S., Director of the Natal Botanic Gardens, Dur- 
ban, South Africa, and to the kindness of Mr. Wood we are in- 
debted for the material employed in this investigation, which was 
specially collected under his supervision for the purpose. 

The interest pertaining to this subject depends upon the fact that 
the stems and roots of the respective plant, called by the natives of 
South Africa “i-Jalapa,” are used by them as an aperient medi- 
cine, and are believed to be as valuable for this purpose as true 
jalap. It is, however, well known that among the 300-400 species 
of the genus /pomeaa, which are distributed throughout tropical and 
temperate countries, there are many which possess purgative prop- 
erties similar to those of jalap, and a number of these plants, or 
the resins obtained from them, have in fact been employed to some 
extent medicinally (compare “ The Nationai Standard Dispensa- 
tory,” p. 836; “United States Dispensatory,” nineteenth edition, 
p. 675 ; “ Pharmacographia Indica,” Vol. II, pp. 527 e¢ seg.). 
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With consideration, therefore, of the recognized value of true 
jalap, and also of the conditions which in recent years have so un- 
favorably influenced the quality of this drug, it would appear to be 
very desirable that such plants as are capable of affording products 
of similar or equal activity should be subjected to a complete 
chemical and physiological examination. The results of such 
investigations, apart from the scientific interest they may possess, 
would doubtless often prove useful in directing attention to the 
particular value of native remedies, even should their employment 
remain restricted to the country of their production. 

A description of /pomea purpurea (Roth), with its synonymy and 
geographical distribution, is contained in the “‘ Flora Capensis,” 
Vol. IV, section 2, p. 59. London, 1904. It is stated in this work 
that the plant not only occurs in the Kalahari and eastern regions 
of South Africa, such as the Transvaal and Natal, but also in Cen. 
tral and South America and Australia. . 

A more detailed description of the same plant, under the name 
of /pomea congesta, R. Br., is given in the work entitled « Natal 
Plants,” by J. Medley Wood, A.L.S., and Maurice S. Evans, 
M.L.A., F.Z.S., Vol. I, Part 2, p. 75. Durban, 1899. This 
description is accompanied by an uncolored plate, representing a 
flowering plant with dissections ot the flower. It is likewise 
noted by these authors that the plant is not uncommon in the coast 
districts of Natal, and that it is also a native of Australia. 

The material employed in this investigation evidently consisted 
chiefly of the zrial stems of the above-mentioned plant. It had 
the following general characters :—Curved, rope-like pieces,a metre 
or more in length, and varying in diameter from 8 millimetres in 
the larger pieces to 1 millimetre or less in the branches. Color, 
light brown; fracture, short, except in the bark, where fine, long, 
silky fibres project ; odor and taste slight. 


Experimental. 


As a preliminary experiment for ascertaining the general charac- 
ters of the drug, fifty grammes of the finely-ground material were 
extracted successively in a Soxhlet apparatus with various solvents, 
when the following amounts of extract, dried at 100° C., were 
obtained. 
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Petroleum (b. p. 40-60° C.) extracted o'17 gramme = 0°34 per cent. 
Chloroform ........ 0°34 “ — cfs“ * 
66 & $6 3°07 grammes — 6°14 “ 
Total “ 18:26“ 


Determination of Total Resin. 


For the determination of the total resin in the drug the following 
method was employed :—Fifty grammes of the finely-ground material 
were thoroughly extracted in a Soxhlet apparatus with hot alcohol 
(94 per cent). To the liquid thus obtained 25 c.c. of water were 
added, and the alcohol removed by distillation, after which the resi- 

‘due was brought. into a dish and heated on a water-bath in order to 

remove the last traces of alc»hol. The separated resin was then 
washed three or four times with hot distilled water, and finally dried 
in a water-oven until of constant weight. Two concurrent deter- 
minations yielded 2:4 grammes of resin, corresponding to 4:8 per 
cent. of total resin in the drug. The proportion of this crude resin 
which was soluble in ether, as determined by its complete extrac- 
tion with the latter solvent in a Soxhlet apparatus, corresponded 
to 15°5 per cent. of its weight. 


Optical Rotation of the Crude Resin, 


It has been indicated by P. Guigues! that the specific optical rota- 
tory power of certain convolvulaceous resins is a factor which may be 
utilized for discriminating between them, and for the detection of 
substitutes and adulterants. Thus the resin of scammony, obtained 
from the root, is said to havea rotation varying from — 18° 30’ to 
—23° 30’, whereas the upper limit for the resin from the natural 
gum.-resin scammony is — 25°. Resins having a rotation between 
— 23° 30’ and —25° are considered to be derived from /pomea 
orizabensis, Ledanois. The addition to the above products of offi- 
dial jalap resin or that of /pomea turpethum, R.Br., increases the 
rotation, while an admixture of colophony, sandarac or mastic would 
lower it, since the latter are dextrorotatory. 

1 Journ. de Pharm. et de Chim. [6], 22, 241, and Chem. Centralblatt, 1907, 
Bd. I, p. 309. 


254 Chemical Examination of Ipomea Purpurea, {4™-jour- Pharm, 


In order to determine the value of this factor in connection with 
the resin under investigation, the method suggested by Guigues was 
employed. About 2:5 grammes of the crude resin were dissolved 
in 50 c.c. of alcohol, and the solution boiled with successive small 
portions of animal charcoal until it became practically colorless, 
The rotation of this liquid was then observed in a I dem. tube, 
after which 10 c.c. of the liquid were evaporated to dryness, the resi- 
due dried at 105 —110° C., and weighed. The initial rotation ina 
a dem. tube having been found to be —42’, and as the amount of 
solid substance in 10 c.c. of the liquid was 0:1374 gramme, the 
Specific rotatory power of the resin is [a],, — 50°95°. 


Preliminary Extraction of the Crude Resin with Different Solvents. 


In order to ascertain the general character of the crude resin, an 
amount of the latter obtained from 100 grammes of the drug (48 
grammes) was dissolved in alcohol, mixed with purified sawdust, 
and the thoroughly dried mixture extracted successively in a Soxhlet 
‘ apparatus with various solvents. The percentages of extract, dried 
at 110° C., were as follows: 


Per cent. 


Petroleum (b. p. 40-60° C.) extracted 8.0 

100°0 


For the further complete examination of the drug a quantity 
(43% pounds = 19°6 kilograms) of the ground material was com- 
pletely extracted with hot alcohol. The extract thus obtained, after 
the removal of the greater portion of the alcohol, was brought into 
a large flask, some water added, and the mixture distilled in steam 
until volatile products ceased to pass over. A turbid distillate was 
thus obtained, from which a few oily drops separated on the surface, 
After this operation there remained in the distilling vessel a dark- 
colored, aqueous liquid (A), which possessed an agreeable, fruity 
odor, and a quantity of soft, very dark greenish resin (8), which 
was thoroughly washed with warm water and the washings added 
to the aqueous liquid. 


1 
if 
| 
| 
} 
| 
| 
| 
1] 
| 
| 


Am, Jour. Pham. 
June, 1908. } 


Chemical Examination of Ipomea Purpurea. 255 


Examination of the Steam Distillate. 


The distillate was extracted with ether, the ethereal liquid being © 
dried with anhydrous sodium sulphate, and the ether removed. A 
small amount of an essential oil was thus obtained which, when dis- 
tilled under a pressure of 35 mm., passed over between 90 and 180° 
C. It had a pale yellow color, a strong characteristic odor, and the 
following constants: 20° /20° = 09085; ap— 4° §2’ ina 
dem. tube. The amount of this essential oil was 3-5 grammes, cor- 
responding to 0-018 per cent. of the weight of the drug. 


Examination of the Aqueous Liguid (A). 


The aqueous liquid remaining in the steam distillation flask was 
separated from the previously mentioned soft resin, and, together 
with the washings from the latter, evaporated to a small volume. 
It then formed a very dark, syrupy liquid, which, on standing, de- 
posited a quantity of crystals amounting to about 40 grammes. 
These were separated, and washed with a little alcohol, when on 
further examination they were found to be entirely inorganic, and to 
consist of a mixture of potassium chloride and nitrate. 

The syrupy liquid was subsequently diluted with water, and 
treated with a slight excess of solution of basic lead acetate, when 
an abundant, deep yellow precipitate was produced. This was col- 
lected ona filter and washed with water, the washings being added 
to the filtrate. 

Basic Lead Acetate Precipitate—This was suspended in water, 
decomposed with hydrogen sulphide, and the lead sulphide removed 
by filtration. The filtrate had an orange-yellow color and gave a 
greenish-brown coloration with ferric chloride, indicating the pres- 
ence of a small amount of tannic matter. When concentrated, it 
formed a dark brown syrup. As the latter deposited nothing of a 
crystalline character on standing, it was extracted with ether, and 
the ethereal liquid shaken with successive portions of a solution of 
sodium carbonate. The first two extractions with alkali were of a 
red color, and, when diluted, showed a blue fluorescence, whereas 
the subsequent extractions were colorless. The alkaline liquids 
were then acidified and extracted with ether, but only a trace of an 
amorphous, reddish substance was obtained. The original ethereal 
liquid which had been shaken with alkali was dried and the ether 
removed, but it gave practically no residue. 
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Filtrate from the Basic Lead Acetate Precipitate.—This was treated 
with hydrogen sulphide for the removal of the lead, the mixture 
filtered, and the filtrate concentrated under diminished pressure to 
the consistency of a thick syrup. The latter, on cooling, deposited 
a further quantity of the above-mentioned mixture of potassium 
chloride and nitrate. The syrupy liquid, amounting to about 250 
grammes, only reduced Fehling’s solution very slowly on heating, 
and no osazone could be obtained directly from it. It was therefore 
mixed with pnrified sawdust, the mixture thoroughly dried in a 
vacuum, and extracted successively in a Soxhlet apparatus with 
ethyl acetate, absolute alcohol, and water. The amounts removed 
by these solvents were about 20, 190 and 40 grammes, respectively- 
Both the ethyl acetate and alcohol extracts were uncrystallizable 
syrups, and only reduced Fehling’s solution after heating with a dilute 
mineral acid. They then afforded crystalline osazones, melting at 
213-214° C., thus indicating that by the treatment with acid hydrol- 
ysis had ensued with the production of glucose. In both cases 
during the hydrolysis a peculiar, fragrant odor was developed, and 
on distilling the liquid the aromatic substance was found to be vola- 
tile in steam, but it was only small in amount, and did not afforda 
reaction for furfural or other aldehydes. The final aqueous extract 
formed a thick syrup, which, in distinction from the above-mentioned 
ethyl acetate and alcohol extracts, reduced Fehling’s solution directly 
on heating, although slowly. After hydrolysis, however, the reduc- 
tion was effected immediately, and it then afforded d-phenylglucosa- 
zone, melting at 210-211° C. With the exception, therefore, of 
the previously mentioned inorganic salts, nothing of a crystalline 
character could be isolated from the original aqueous liquid. 


Examination of the Resin (B). 

For the purpose of completely examining the resinous material 
the previously mentioned, soft, dark-colored mass was thoroughly 
mixed with prepared sawdust, the mixture dried, and extracted 
successively in a Soxhlet apparatus with the following solvents: 
(I) Petroleum (b. p. 40-60° C.), (II) Ether, (III) Chloroform, (IV) 
Ethyl acetate, (V) Alcohol. 


I. Petroleum Extract of the Resin. 


This was a soft, thick extract, possessing a deep green color. It 
was hydrolyzed by heating with an alcoholic solution of an excess 
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of potassium hydroxide, the alcohol then removed, and the residual 
thick, green liquid poured into a large volume of water. The 
strongly alkaline liquid was extracted six times with ether, the com- 
bined ethereal solutions washed with water, dried with calcium 
chloride, and the ether removed, when a dark-colored liquid was 
obtained which, on cooling, solidified to a crystalline mass. This 
was dissolved in alcohol, the solution heated with animal charcoal, 
and filtered, when, on cooling, a quantity of a solid substance sepa- 
rated, which was collected on a filter and spread on a porous plate. 
After being again subjected to the same process of purification, it 
was finally distilled under a pressure of 15 m.m, ween it was obtained 
as a white, silky mass. This was crystallized from ethyl acetate, 
from which it separated in small, lustrous leaflets, melting sharply 


at 74-75° C. 


0:0794 gave o-2480 CO, ando:'1042 H,O. C= 85:2; H= 146 
C,;H,, requires C = 85-4; H = 14.6 per cent. 


The above described substance was thus identified as pentatria- 
contane. 

The alcoholic mother-liquors from the first crystallization of the 
pentatriacontane were concentrated and allowed to stand, when a 
further portion of a solid substance separated. This was collected, 
dried on a porous plate, and subsequently crystallized several times 
from a mixture of ethyl acetate and alcohol containing a little water. 
It was then obtained in colorless laminz, melting at 132-133° C., 
and afforded the color reactions characteristic of the phytosterols. 
On analysis it gave the following results: 


0'1912 of the air-dried substance when heated to 105° C. lost 00090. 
H,0 = 47 
00682 of anhydrous substance gave 0:2094 CO, and 0:0722 H,O 
C= 837; H=11°8 
C,,H, O, H,O requires H,O = 4-5 per cent. 
C,,H,,O requires C = 83:9; H = II-9 per cent. 


This substance was thus identified as a phytosterol. Its optical 
rotatory power was determined with the following result :— 
0'2336 of anhydrous substance, dissolved in 25 c.c. of chloroform, 
gave ay, — 0'36° in a 2 dem. tube, whence [a], — 32°1°. 

From the character of this phytosterol it would appear probable 
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that it is identical with sitosterol (compare Chem. Centralblatt, 1902, 
Bd. I, p. 743, and 1903, Bd. I, p. 980). 

The strongly alkaline, aqueous liquid resulting from the hydrol- 
ysis of the petroleum extract, and from which the pentatriacontane 
and phytosterol had been extracted by means of ether, was concen- 
trated to a small bulk, acidified with sulphuric acid, and distilled 
with steam. The distillate had an acid reaction, and in the first 
portions some oily drops were observed. It was therefore extracted 
with ether, the ethereal solution being washed with a little water, 
dried with calcium chloride, and the ether removed, when a small 
amount ofa pale-yellow, oily acid was obtained. This was neutralized 
with ammonia, and, by fractional precipitation with a solution of 
silver nitrate, several silver salts were prepared, which were washed, 
dried in a vacuum over sulphuric acid, and analyzed. 


(1) 0 2004 of salt gave on ignition 00728 Ag. Ag = 363 
(II) 0.0760 a“ “ 00300 Ag, Ag = 39.5 
o-o112 as 00046 Ag. 
C,H,,O, Ag requires Ag = 40°8 per cent. 

C,,H,0, Ag “ Ag=369 “ « 


The results of these analyses indicate the volatile oily product 
to be a somewhat complex mixture of acids, and no conclusion can 
be drawn respecting the identity of the latter. 

The aqueous distillate, after extraction with ether, still contained 
a small amount of acid which was converted into a barium salt. 
This yielded reactions indicating the presence of both formic and 
butyric acids. 

After the removal of the volatile acids by distillation with steam, 
the contents of the distillation flask, when allowed to cool, consisted 
of a yellowish liquid, on the surface of which a quantity of a green 
solid substance had separated. This was removed, dissolved in 
ether, and the ethereal liquid extracted with a solution of sodium 
carbonate. There then remained in the ether but a small quantity 
of substance which, when purified, was obtained in the form of color- 
less crystals, melting at 74-75° C. This evidently consisted of penta- 
triacontane, which had escaped extraction by the treatment of the 
alkaline product of hydrolysis with ether. The sodium carbonate 
extract was acidified, when a green product was precipitated, which 
was treated with light petroleum, a small amount of tarry matter 
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remaining undissolved. The petroleum solution was warmed with 
a little animal charcoal, filtered, and the solvent removed, when a 
green colored mass was obtained. This was distilled under 15 mm. 
pressure, when it passed over for the most part at 230° C. as a pale 
yellow oil, which solidified on cooling to a nearly white, crystalline 
mass, and amounted to 4:5 grammes: The solid was dissolved in 
hot alcohol, from which, on cooling, the greater portion separated, 
and, after drying, melted at 60-62° C. This portion was converted 
into a lithium salt, and the acid regenerated from the latter obtained 
in two fractions. The first of these melted at 66—-68° C., and was 
analyzed with the following result: 


0:0730 gave 0:2036 CO, ando-0826 H,O. C= 761; H= 126, 
C,,H,,O, requires C = 76:1; H = 12:7 per cent. 


This substance was evidently stearic acid. 
The second fraction of acid melted at 60-62° C., and was also 
analyzed. 


0:0600 gave 0:1660 CO, and 0:0696 H,O. C = 75:4; H = 129 
C,,H,,O, requires C = 75:0; H = 12°'5 per cent, 
C,H,OQ, C=761;H=127 « « 


The characters of this second fraction indicated it to consist of a 
mixture of palmitic and stearic acid. 

The alcoholic mother-liquor from the crystallization of the above 
mentioned acids was tested for the presence of unsaturated acids by 
treatment with an alcoholic solution of lead acetate, and digesting 
the precipitated lead salt with ether. The portion of salt dissolved 
by the ether was decomposed with hydrochloric acid, when a very 
small amount of an oily acid was obtained. The latter, when dis- 
solved in chloroform, decolorized a solution of bromine in the same 
solvent, thus indicating the presence of some unsaturated acid. 


Il. Ether Extract of the Resin. 


This extract was a hard, dark green, brittle resin. 

Fusion with Potassium Hydroxide.—Forty grammes of the resin 
were fused with 240 grammes of potassium hydroxide in a nickel 
basin, the temperature of the mixture being kept for some time at 
200° C., and finally increased to 260° C., when -the mass became 
thick and pasty. After being allowed to ccol, it was dissolved in 
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water, the liquid acidified with sulphuric acid, and distilled with 
steam. The first portion of the distillate contained a brown-colored 
oil of disagreeable odor floating on the surface. The entire distillate 
was therefore first extracted with ether in order to remove the oily 
acid, the ethereal liquid being washed, dried, and the solvent re- 
moved. The product thus obtained was distilled under a pressure 
of 50 mm., when it passed over as a dark yellow oil, showing no 
constant boiling-point, and amounted to I-5 grammes. A portion 
of the acid was converted into the ammonium salt, and from this, 
by fractional precipitation with a solution of silver nitrate, two 
silver salts were prepared, which were analyzed with the following 
results : 

(I) 01574 of salt gave on ignition 00616 Ag. Ag = 391 
“« « 00410 Ag. Ag = 4I°7 
C,H,,O, Ag requires Ag = 40°8 per cent. 

C,H,0O,Ag “ Ag= 387 « 

It is evident from these results that the oily acids represent a 
mixture of somewhat indefinite composition. 

The aqueous distillate, after extraction with ether, still contained 
some acid, which was converted into a barium salt, of which about 
7 grammes were obtained. This salt afforded reactions indicating 
the presence of formic and butyric acids. After drying at 110° C. 
it was analyzed : 

oO 2866 of the dried salt gave 02580 BaS»,. Ba = 52:9. 
(CHO,), Ba requires Ba = 60-4 per cent. 
(C,H,0,), Ba“ Ba=441 “ 


This salt would thus appear to have consisted of barium formate 
and butyrate in about equal proportions. 

After the removal of the volatile acids by steam, as above de- 
scribed, there remained in the distillation flask a quantity of resin 
and an aqueous liquid, which were separated by filtration. The 
aqueous liquid was extracted with ether, and from this ethereal 
liquid, after the removal of the solvent, a small amount of a dark 
red syrup was obtained. The latter, when dissolved in water, 
yielded with ferric chloride the characteristic catechol reaction, and, 
after treatment with animal charcoal, deposited a very small amount 
of a substance in the form of small, crystalline plates. This sub- 
stance melted sharply at 103-104° C., was acid to litmus, and gave 
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no coloration with ferric chloride, but yielded precipitates with solu- 
tions of silver nitrate and lead acetate. It appeared to be identical 
with an acid which was subsequently obtained in larger amount by 
the fusion of the alcohol extract of the resin with potash, and which 
proved to be azelaic acid. The mother-liquor from this acid de- 
posited an exceedingly small amount of a crystalline substance 
which gave the above described coloration with ferric chloride, but 
it could not be obtained in a pure state. 

Treatment with Dilute Alcoholic Sulphuric Acid.—Thirty grammes 
of the resin were dissolved in alcohol, and such an amount of sul- 
phuric acid added, with a little water, that the total liquid contained 
about 5 per cent. of its weight of acid. The liquid was then heated 
in a reflux apparatus on the water-bath for about four hours, after 
which the alcohol was removed, and the residue subjected to distil- 
lation in acurrent of steam. The distillate, which contained a small 
amount of oil floating on the surface, was extracted with ether, the 
ethereal liquid being first washed with a little water, and then 
shaken with a solution of sodium carbonate in order to remove any 
acids present. After this treatment the ethereal liquid was dried 
with calcium chloride and the ether removed, when a small amount 
of a dark green oil was obtained. This was first distilled under a 
pressure of 10 mm., and then at the ordinary pressure, but as the 
range of temperature at which it passed over was very wide, it was 
evidently a complicated mixture. The amount of neutral oil thus 
obtained was 1:8 grammes. It was a pale yellow liquid, having a 
rather agreeable odor. 

The alkaline liquid obtained by extraction of the original bily 
product with sodium carbonate was acidified, and extracted with 
ether, the ethereal liquid being washed, dried with calcium chloride, 
and the solvent removed. A small amount of an oily acid was thus 
obtained, which was converted into an ammonium salt, and from this 
a silver salt was prepared. The latter was washed, dried in a 
vacuum over sulphuric acid, and analyzed. 


0:1288 of salt gave on ignition 00498 Ag. Ag = 387 
C,,H,,O, Ag requires Ag = 38-7 per cent. 
The figures obtained by this analysis are seen to be in exact 


agreement with those required for the silver salt of a decylic acid, 
although it is probable that the acid was a mixture. 
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The aqueous distillate which had been extracted with ether still 
contained a small amount of acid, which was converted into a barium 
salt,and this yielded reactions indicating the presence of formic 
and butyric acids. 

After the removal of the volatile products of hydrolysis by dis- 
tillation with steam there remained in the distillation flask a quantity 
of greenish-black resin and a dark-colored, aqueous liquid, which 
were separated by filtration. From the resinous substance nothing 
of a crystalline nature could be obtained. The acid, aqueous liquid 
was first extracted with ether, which removed only a very small 
quantity of a syrupy substance, and the sulphuric acid then removed 
by means of baryta. After filtration the liquid was concentrated, 
when about 3 grammes of a syrup were obtained which instantly re- 
duced Fehling’s solution on heating, and when treated with phenyl- 
hydrazine acetate yielded a-phenylglucosazone, thus indicating the 
presence of glucose. This syrupy liquid also contained a small 
amount of a readily soluble organic acid. 


III. Chloroform Extract of the Resin. 


This extract formed a brown mass, which could readily be pow- 
dered. Its solution in chloroform was first repeatedly extracted 
with a solution of sodium carbonate, but this removed only a very 
small amount of an amorphous, acidic substance. 

Fusion with Potassium Hydroxide.—Twenty grammes of the resin 
were fused with 120 grammes of potassium hydroxide, the operation 
being conducted in the same manner as has been described in con. 
nection with the ether extract. The cooled mass, when dissolved 
in water, acidified with sulphuric acid, and distilled with steam, yielded 
a small amount of oily acid. This was extracted with ether, con- 
verted into an ammonium salt, and from the latter three fractions of 
silver salt were prepared and analyzed : 


(1) 0:1364 of salt gave on ignition00516 Ag. Ag = 37:8 


(Il) 0:0644 “ 00260 Ag. Ag=404 
(III) 00494 “ 00206 Ag. Ag=4I'7 
C,H,,O, Ag requires Ag = 407 per cent. 
C,H,0,Ag * Ag == 369 per cent. 


The volatile acids remaining in the distillate after extraction with 
ether were neutralized with baryta, when about 2 grammes of a 
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barium salt were obtained. This afforded reactions indicating the 
presence of formic and butyric acids, and, after drying at 110° C., was 
analyzed with the following result: 


04848 of the dried salt gave 0:4420 BaSO,. Ba = 53:7 
(CHO,), Ba requires Ba = 60-4 per cent. 
(C,H,O,), Ba « = 44:1 per cent. 

This salt would thus appear to have consisted of barium formate 
and butyrate in approximately equal proportions. 

The liquid contained in the distillation flask was separated from 
a quantity of resin and extracted with ether, which removed a very 
small quantity of substance in the form of a syrup. This gave with 
ferric chloride the catehol reaction, but nothing of a crystalline 
nature could be obtained from it. 

Treatment with Dilute Alcoholic Sulphuric Actd.—Twenty grammes 
of the resin were dissolved in alcohol, and such an amount of sulph- 
uric acid added with a little water, that the total liquid contained 
about 5 per cent. of its weight of acid. After heating for about 
four hours ina reflux apparatus, the alcohol was removed and the 
residue distilled with steam. The distillate, which contained some 
oily drops, was extracted with ether, the ethereal liquid shaken with 
a solution of sodium carbonate, and the alkaline liquid separated. 
After the removal of the ether a very small amount (0'5 gramme) 
of a pale yellow, neutral oil was obtained, which was very similar in 
character to that described in connection with the ether extract of 
the resin. The acid extracted from the ethereal solution of the 
original oily liquid by means of sodium carbonate was converted 
into an ammonium salt, from which two fractions of silver salt were 
prepared and analyzed. 


(1) 00352 of salt gave on ignition 0.0132 Ag. Ag = 37°5 


(11) 00324 “ “ “ 0°01 34 Ag. Ag = 
C,H,,O, Ag requires Ag = 40:7 per cent. 
C,,H,,0, Ag « Ag=3690 « 


The acids remaining in the aqueous distillate after extraction with 
ether were converted into a barium salt, of which about I gramme was 
obtained. This gave reactions indicating the presence of formic and 
butyric acids. 

After the removal of the above described volatile products by 
distillation with steam, there remained in the distillation flask a 


264 Chemical Examination of Ipomea Purpurea. Pharm. 


quantity of resinous substance and an aqueous liquid. The latter, 
after the removal of the sulphuric acid, yielded about 1-5 grammes 
of a syrup in which, by the formation of d-phenylglucosazone, 
the presence of glucose was determined. This syrupy liquid also 
contained a small amount of a readily soluble organic acid. 

From these results it will be seen that the chloroform extract of 
the resin, by treatment with dilute sulphuric acid, yielded products 
very similar in character to those obtained from the ether extract. 


IV. Ethyl Acetate Extract of the Resin. 


This extract, as originally obtained, was allowed to stand for some 
time without removing the solvent, when it deposited a considerable 
quantity of a brown, viscid resin, together with a small amount of 
a slightly colored, flocculent substance. The ethyl acetate liquid 
was decanted from these products, which were then treated with 
alcohol, when most of the flocculent substance remained undissolved, 
and was separated by filtration. The alcoholic filtrate, after being 
boiled with animal charcoal and again filtered, was concentrated to 
a small bulk, when a little more of the flocculent substance was 
obtained. The ethyl acetate liquid, which had been decanted from 
the above-mentioned products, was concentrated, when a further small 
amount of the flocculent substance separated, and was removed by 
filtration. This filtrate was finally mixed with the alcoholic solution 
of the viscid resin and tlie solvents removed, the residual product 
thus representing the total resin extracted by ethyl acetate, deprived 
so far as possible of the small amount of light colored, flocculent 
solid. 


Isolation of a New Dthydric Alcohol, Ipuranol, C,,H,0,(OH),. 


The several portions of flocculent solid described above were 
mixed, dissolved in alcohol, and the solution boiled with animal 
charcoal. After filtering, and concentrating the liquid, the substance 
separated in a perfectly white condition. The amount obtained was 
only about 0:2 gramme. When heated on platinum-foil it first charred, 
and then burned with a smoky flame, leaving finally no residue. It 
was very sparingly soluble in alcohol or ethyl acetate, and quite 
insoluble in water, even when hot. Its alcoholic solution was neutral 
to litmus. The substance was not decomposed by dilute acids or 
alkalis, even.on boiling. It was found to be freely soluble in pyri- 
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dine, and was therefore dissolved in a hot, aqueous solution of this 
solvent, from which, on cooling, it separated in its original form. 
After drying, it was finally dissolved in hot alcohol, and the pure 
white substance which separated on cooling then melted at 285—290° 
C., and was analyzed: 


00708 gave 0:1884:CO, and 0-0676 H,O. C= 726; H = 106 
O, requires C = 72:6; H = 10°5 per cent. 


From the remaining portion of the substance an acetyl derivative 
was prepared. The latter, when crystallized from acetic anhydride, 
was obtained-in pearly leaflets, melting sharply at 160° C., but the 
amount was too small for analysis. 

A substance possessing the same empirical formula as that of the 
above-described compound, namely, C,,H,,O,, and having the same 
properties, has recently been isolated in these laboratories from olive 
bark, and has proved to be a new dihydric alcohol. As the acetyl 
derivatives of these two preparations have the same melting point, 
which is not altered when they are mixed, it is evident that the two 
alcohols are identical. It has thus been possible to establish the 
correctness of the formula assigned to the above-described substance, 
and, in view of its being a new alcohol, it is proposed to designate 
it ¢puranol. 


The resinous portion of the ethyl acetate extract was finally ob- 
tained in the form of a vellowish-brown powder. This was subjected 
to the same treatment as has been described in connection with the 
ether and chloroform extracts of the resin. 

Fusion with Potassium Hydroxide —Thirty grammes of the resin 
were fused with 160 grammes of potassium hydroxide, the operation 
being conducted in the same manner as has been described in con- 
nection with the ether extract. The cooled mass, which was very 
light in color, was dissolved in water, the solution acidified with 
sulphuric acid, and distilled with steam. The distillate, which con- 
tained some dark brown, oily drops, was extracted with ether, the 
ethereal solution being washed, dried with calcium chloride, and the 
ether removed. A dark brown, oily liquid was thus obtained, which 
amounted to 1-5 grammes. This was distilled under a pressure of 
40 mm., when it passed over within a wide range of temperature as 
a light brown oil which darkened in color on standing. A portion 
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of this oily acid was converted into an ammonium salt, from which 
two fractions of silver salt were prepared and analyzed: 


(I) 0-1302 of salt gave on ignition 0.0490 Ag. Ag = 376 
* 00484 Ag. Ag = 419 
C.H,,O, Ag requires Ag = 43:0 per cent. 

C,,H,,O, Ag Ag = 387 


The acids remaining in the aqueous distillate after extraction with 
ether were converted into a barium salt, of which about 8 grammes 
were obtained. This afforded reactions which established the pres- 

_ence of formic and butyric acids. After drying at 110° C., it was 
analyzed with the following result : 


0°5934 of the dried salt gave 0:5242 BaSO,. Ba = 52:0 
(CHO,), Ba requires Ba = 60°4 per cent. 
(C,H,O,), Ba “ « 


This salt would thus appear to have consisted of barium formate 
and butyrate in about equal proportions. 

The liquid remaining in the distillation flask after the removal ot 
the volatile acids with steam was separated by filtration from the 
resin and extracted with ether, but this yielded only a very small 
amount of an amorphous substance which gave a green coloration 
with terric chloride. 

Treatment with Dilute Alcoholic Sulphuric Acida.—Thirty grammes 
_of the resin were dissolved in alcohol, and such an amount of sulphuric 
acid added, with a little water, that the total liquid contained about 
5 per cent. of its weight of acid. After heating for about four hours 
in a reflux apparatus the alcohol was removed, and the residue dis- 
tilled with steam. The distillate, which contained some oily drops, 
was extracted with ether, the ethereal liquid shaken with a solution 
of sodium carbonate, and the alkaline liquid separated. After the 
removal of the ether a small amount (0'7 gramme) of an aromatic, 
neutral oil was obtained, which was very similar in character to that 
produced under the same conditions from the ether and chloroform 
extracts of the resin. This oil was distilled under a pressure of 40 
mm., when it passed over up to a temperature of 170° C. The acid 
extracted from the original oily liquid by means of sodium carbonate 
was obtained as a yellow oil which was converted into an ammo- 
nium salt, and from the latter three fractions of silver salt were pre- 
pared and analyzed. 
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(1) 0:1300 of salt gave on ignitionoo514 Ag. Ag = 30°5 
(II) 0.0974 00416 Ag. Ag = 42°7 
(III) 0:0464 oo198 Ag. Ag = 42:7 
C,H,,0, Ag requires Ag = 43-0 per cent. 

C,H,0, Ag Ag = 38:7 per cent. 


The acids remaining in the aqueous distillate after extraction with 
ether were converted into a barium salt. This was at first syrupy, 
but soon solidified almost completely, and amounted to about two 
grammes. It afforded reactions, indicating the presence of formic and 
butyric acids. The salt was first brought on to a porous tile to 
deprive it of a little mother-liquor, then recrystallized three times 
from water, and, after being heated to 110° C. until of constant 
weight, was analyzed. 


0°4028 of the dried salt gave 03574 BaSO,. Ba 
(CHO.), Ba requires Ba = 60-4 per cent. 
(C,H,O,), Ba «  Ba= 44'I per cent. 


This salt thus appears to have consisted of barium formate and 
butyrate in about equal proportions. From the above results it is 
also seen that the volatile acids formed by the treatment of the resin 
with dilute sulphuric acid are very similar in character to those pro- 
duced by its fusion with potassium hydroxide. 

The dark yellow, aqueous liquid remaining in the distillation 
flask was filtered from the resin and extracted with ether, the ethe- 
real liquid being dried with calcium chloride and the ether removed. 
A very small quantity of an acid, oily liquid was thus obtained, 
which gave a brown coloration with ferric chloride. The aqueous 
liquid which had been extracted with ether, was treated with baryta 
for the removal of the sulphuric acid, filtered, and the filtrate con- 
centrated, when a small amount of a syrupy liquid was obtained, 
which immediately reduced Fehling’s solution on heating, and yielded 
d-phenylglucosazone, thus indicating the presence of glucose. This 
syrupy liquid also contained a readily soluble organic acid. 

The resin which was separated from the acid liquid after distilla- 
tion with steam, as above described, was dried, dissolved in alcohol, 
and mixed with purified sawdust. The thoroughly dried mixture 
was then extracted successively in a Soxhlet apparatus with light 
petroleum and ether, but only relatively small amounts of resinous 
products of an acidic nature were thus obtained. = 
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V. Alcohol Extract of the Resin. 


This constituted by far the largest proportion of. the total resin, 
and, when dry, could readily be reduced to a very light brown, mo- 
bile powder. 

In order to insure the freedom of this resin from substances sol- 
uble in water, it was dissolved in alcohol and reprecipitated by the 
addition of water. Its further purification was effected by heating 
the alcoholic solution with a little pure animal charcoal. After fil- 
tering the liquid and removing the solvent a very light colored prod- 
uct was obtained, which, when dry, could be reduced to a perfectly 
white powder. 

The resin, purified as above described, after being dried at 110° C. 
was found to soften at 140° C., and to melt somewhat indefinitely 
between 150 and 160° C. When heated on platinum-foil it fuses, 
chars, and burns with a smoky flame, leaving finally no visible resi- 
due. With cold, concentrated sulphuric acid it gives only a light 
brown color, whereas with nitric acid no coloration is produced. 

The optical rotatory power of this purified resin was determined 
in the same manner as has been described in connection with the 
crude resin. Analcoholic solution containing 1:3070 gramme of the 
resin in 25 c.c. had an initial rotation of — 2:7° in a 1 dem. tube, 
whence — 51°64°. 

With the endeavor to ascertain whether this resin is homogeneous 
in character, 10 grammes of it were dissolved in 100 c.c. of alcohol, 
and to this solution was added an alcoholic solution of lead acetate. 
As no precipitate was produced, an alcoholic solution of ammonia 
was subsequently added in slight excess, when an abundant precipi- 
tate was obtained. This precipitate was collected, well washed with 
alcohol, then suspended in alcohol, and decomposed by hydrogen 
sulphide. After: the removal of the lead sulphide by filtration, the 
liquid was concentrated to a small bulk, and ether added to precipi- 
tate the resin, which was subsequently dissolved in a little alcohol, 
the solution evaporated, and the residue dried. The weight of the 
‘resin which had thus been precipitated by the basic lead acetate 
was 6 grammes. The alcoholic filtrate from the basic lead acetate 
precipitate was deprived of lead by means of hydrogen sulphide, 
and, after filtration, concentrated to the consistency ot a syrup. On 
the subsequent addition of ether a quantity of resin was precipitated, 
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which, when collected and dried, was found to weigh 3 grammes. 
This resin, when again dissolved in alcohol and treated with basic 
lead acetate as before, yielded a further small quantity of a precipi- 
tate from which, after treatment with hydrogen sulphide, about 1 
gramme of dry resin was obtained. The filtrate from this second 
precipitation, after removal of the lead, yielded finally 2 grammes 
of resin, the alcoholic solution of which was no longer precipitated 
by basic lead acetate. 

The result of the above experiment would appear to indicate that 
the alcohol extract of the resin, notwithstanding the various 
methods of purification to which it had been subjected, was still not 
a homogeneous or individual substance. 

Destructive Distillation of the Resin under Diminished Pressure.—It 
was thought of some interest to ascertain the character of the prod- 
ucts afforded by the dry distillation of the purified alcohol extract: 
of the resin, especially when this operation was conducted under 
greatly diminished pressure. For the purpose of this experiment 
10 grammes of the dry resin were brought into a small distillation 
flask, which was connected with a receiver, and the apparatus evac- 
uated toa pressure of 20mm. On heating gently, the resin first 
melted, then fumes were evolved, and, on gradually increasing the 
temperature, a viscid red liquid passed over, until finally, at 280° 
C./20 mm., the distillation was stopped. The amount of this 
liquid was 2 grammes, or one-fifth of the weight of resin employed, 
the remainder having been chiefly converted into a brittle, black 
mass. The distillate was almost entirely soluble in ether, and on 
shaking the ethereal liquid with a solution of sodium carbonate the 
greater portion of the dissolved substance was removed, thus indi- 
cating it to be of an acidic nature, while a further small amount 
was removed by subsequent extraction with a solution of sodium 
hydroxide, a little finally remaining in the ethereal liquid. The 
amount of these products was not sufficient for their further exam- 
ination, and they did not appear to be of sufficient interest to justify 
the use of larger quantities of the resin in this manner. It may be 
noted in this connection that Klimenko and Bandalin' have recorded 
an experiment in which they subjected 600 grammes of “jalapin” 
to dry distillation, and obtained therefrom 285 grammes of a viscid, 


' Ber. d. deutsch. chem. Ges., 1893, 26, IV, 591. 
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reddish-brown liquid. By the fractional distillation of this product 
they established the presence of acetic, tiglic, and palmitic acids. 
As, however, there is no indication that the resin employed by them 
had been freed from substances soluble in petroleum, it is probable 
that the palmitic acid pre-existed, and was not produced by the 
destructive distillation. 

Fuston with Potassium Hydroxide—Twenty grammes of the resin 
were fused with 120 grammes of potassium hydroxide in the 
manner described in connection with the ether extract of the resin. 
The reaction was particularly vigorous between 220 and 230° C., 
the temperature of the mass having been finally raised to 250° C. 
After allowing the mass to cool, it was dissolved in water, the solu- 
tion acidified with sulphuric acid, and then subjected to distillation 
with steam. The distillate, which contained some oily drops, was 
extracted with ether, the ethereal solution being washed with water, 
dried with calcium chloride, and the ether removed, when about 
2 grammes of oily acid were obtained. This was distilled under 
30 mm. pressure, and the distillate collected in the following three 
fractions: (1) below 110°; (2) 110-120°; (3) above 120° C./ 30 
mm. The fractions (1) and (2) were analzyed. 


Fraction below 110° C./ 30 mm. 
00996 gave 0:2074 CO, and 0.0874 H,O. C= 568; H = 97 


Fraction 110-120° C./ 30 mm. 
0°1290 gave 0:2746 CO, ando1120H,O. C= 581; H=>96 
C,H,O, requires C = 54:5; H = g'I per cent. 
C.H,0, “ C=588;H=98 « « 
From these results it may be concluded that the above two frac- 
tions consisted chiefly of mixtures of butyric and valeric acids. 


Fraction above 120° C./ 30 mm. 
From this fraction a silver salt was prepared, which, after being 
well washed with water and dried in a vacuum, was analyzed. 
0'1834 of salt gave on ignition 0-0790 Ag. Ag. = 
01874 “ « 00806 Ag. Ag. = 43:0 
C,H,,0, Ag requires Ag — 43:0 per cent. 
Although the results of these analyses are in agreement with the 
figures required for silver octoate, it is not probable that the frac- 
tion consisted of a pure substance. 
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The acids remaining in the aqueous distillate after extraction with 
ether were converted into a barium salt, of which 13:5 grammes 
were obtained. This salt afforded reactions which established the 
presence of formic and butyric acids. After drying at 110° C. it 
was analyzed with the following result: 


0 5178 of the dried salt gave 04532 BaSO,. Ba = 51°5 
(CHO,), Ba requires Ba = 60:4 per cent. 
(C,H,O,), Ba « 

From these results it may be inferred that this salt consisted of 
barium formate and butyrate in nearly equal proportions. 

The liquid remaining in the distillation flask after the removal 
of the volatile acids by steam was very light in color, and contained 
practically no resin. It was extracted with ether, the ethereal liquid 
being washed, dried with calcium chloride, and the ether removed, 
when a small amount of an oily liquid was obtained, which, on cool- 
ing, solidified to a crystalline mass. The substance was acid to 
litmus, and also soluble in a solution of sodium carbonate. It was 
recrystallized from water, from which it separated in small, colorless 
plates, melting at 103-104° C. On analysis it gave the following 
result : 


00956 gave 02020 CO, and 0:0754 H,O. C= 576; H= 8.8 
C,H,,O, requires C = 574; H = 8°5 per cent. 


A silver salt of the acid was also prepared and analyzed : 


00268 of salt gave on ignition o'0144 Ag. Ag = 53:7 
C,H,,O, Ag. requires Ag = 53:7 per cent. 


It is evident from these results that the above-described substance 
is a dicarboxylic acid, corresponding in its composition and proper- 
ties to azelaic acid. 

Treatment with Dilute Alcoholic Sulphuric Acid.—Forty grammes 
of the resin were dissolved in alcohol, and such an amount of sul- 
phuric acid added, with a little water, that the total liquid contained 
about 5 per cent, of its weight of acid. The liquid was then heated 
on a water-bath in a reflux apparatus for four hours, after which the 
alcohol was removed, and the residue subjected to distillation with 
steam. The distillate was extracted with ether, the ethereal liquid 
being shaken with a solution of sodium carbonate, then washed with 
water, dried with calcium chloride, and the ether removed. A very 
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small quantity (0-5 gramme) of a neutral, oily-liquid was thus ob- 
tained, which was more viscid than the corresponding products 
from the previously-described extracts of the resin. The sodium 
carbonate liquid was acidified and extracted with ether, when a very 
small amount of an oily acid was obtained, from which a silver salt 
was prepared and analyzed: 
0°1208 of salt gave on ignition 0.0600 Ag. Ag = 49:7 
C;H,O, Ag requires Ag = 51°7 per cent. 
C,H,0,Ag “ Ag=484 « 


The acids remaining in the aqueous distillate after extraction with 
ether were converted into a barium salt, of which 1:8 grammes were 
obtained. This salt afforded reactions which established the pres- 
ence of formic and butyric acids. After drying at 110° C. it was 
analyzed with the following results : 


0°5588 of the dried salt gave 0-3898 BaSO,. Ba = 41-0 
o8000 “ “ « —0°5584 BaSO, Ba = 41-0 


As this salt contained a considerably lower percentage of barium 
than that required for barium butyrate (44:1 per cent. Ba), it must 
also have contained some acid of higher molecular weight. 

After the removal of the above-described volatile products by 
distillation with steam, and allowing the contents of the distillation 
flask to cool, it was observed that a small quantity of a white solid 
had separated, and that the resinous matter, which formed a solid 
cake floating on the surface of the liquid, was very much smaller in 
amount than in the case of the corresponding products from the 
previously-described extracts. The white solid substance was sepa- 
rated, dried on a porous plate, and crystallized from hot water, from 
which it separated in fine, long, interlaced needles, melting at 
100-102° C. This substance was evidently identical with a new acid, 
C,,H.,0,, which was subsequently isolated from the above-mentioned 
cake of resinous matter, and will presently be described. 

The acid filtrate from the white solid substance and resinous 
matter was extracted with ether, the ethereal liquid being shaken 
with a solution of sodium carbonate, then washed with water, dried, 
and the ether removed. Only a trace of a neutral oily liquid was 
thus obtained, which gave no coloration with ferric chloride. The 
sodium carbonate liquid, which had a dark red color, was acidified 
and extracted with ether, the ethereal liquid being dried and the 
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ether removed. A small amount of a dark red oil was thus obtained 
which, on standing for some time, became solid. This solid sub- 
stance was dried on a porous plate and crystallized from hot water, 
when it separated in fine, long needles, melting at 100-101° C. It 
consisted of a further small amount of the new acid which is de- 
scribed below. 

The above-mentioned acid filtrate, which had been extracted with 
ether, was treated with baryta for the removal of the sulphuric acid, 
and the filtrate evaporated under diminished pressure to the con- 
sistency of a thick syrup, the amount of which was 18 grammes. 
This syrup readily reduced Fehling’s solution on heating, and yielded 
d-phenylglucosazone, melting at 215° C., thus indicating the pres- 
ence of glucose. It also contained a readily soluble organic acid, 
which could not be separated from the sugar. 


Isolation of a New Dihydroxymonocarboxylic Acid, Ipurolic Actd, 
C,;H,,(OH), CO,H. 


The cake of brown resinous matter obtained by the treatment of 
the alcohol extract of the resin with dilute sulphuric acid, as above 
described, was dried on a porous plate, then dissolved in alcohol, 
the solution mixed with purified sawdust, and the mixture, after 
being thoroughly dried, extracted successively in a Soxhlet apparatus 
with light petroleum and ether, after which nothing remained on 
the sawdust. The petroleum removed about 2 grammes of an oily 
substance which was soluble in a solution of sodium carbonate and 
the fixed alkalis, and on acidifying these solutions it separated in its 
original form. On boiling this oily product repeatedly with large 
volumes of water, filtering the liquids while hot, and allowing them 
to cool slowly, a small amount of a colorless, crystalline substance 
was deposited. This melted at 68° C., and was apparently identical 
with a hydroxylauric acid, which was subsequently obtained in 
larger quantity, as will presently be described. 

The subsequent extraction of the brown resinous matter with 
ether yielded about 5 grammes of a viscid liquid, which solidified on 
cooling. This solid substance was dissolved in a dilute solution of 
sodium hydroxide, when, after standing for some time, a product 
separated which appeared to be crystalline. The solution was there- 
fore diluted with water, heated with a little animal charcoal, filtered, 
and concentrated, when, on cooling, the whole solidified to a crys. 
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talline mass. By recrystallizing this salt four times from water it 
was obtained perfectly white, and then melted at 185—-190° C 
From the sodium compound the acid was liberated by means of 
acetic acid. On heating the acidified liquid the solid acid melted, 
then dissolved, and, on allowing the solution to cool, it separated in 
long, thin, interlaced needles which melted at 100-101° C. It can 
also readily be purified by crystallization from warm chloroform, ° 
On heating the acid at 100-105° C. there was no loss of weight, 
and it is therefore anhydrous. When dissolved in absolute alcohol 
it was,found to be devoid of optical activity. It was analyzed with 
the following result: 


0:0686 gave 01618 CO, and 00674 H,O. C=643; H= 109 
C,,H,,0, requires C = 64:6; H = 108 per cent. 


The sodium salt gave, on analysis, the following results: 


0°2212 of the air-dried salt, on heating at 110° C., lost o-o106 H,O. 


0:2106 of the anhydrous salt gave, on ignition, 0:0400 Na,CQ,. 
Na = 8-2 


C,,H,,O, Na, H,O requires H,O0 = 60 per cent. 
C,,H,,O, Na requires Na = 8:2 per cent. 


The somewhat low percentage of water found in this salt indicates 
that some efflorescence had occurred. 

From the sodium salt a s#ver salt was prepared, which also was 
crystalline, and melted at 160° C. Oa analysis it gave the follow- 
ing results : 


0-1430 gave 0:2382 CO,, 0-0940 H,O, and 0:0428 Ag. 
C=454; H=73; Ag= 299 
0'1304 gave on ignition.0.0390 Ag. Ag — 
C,,H.,O, Ag requires C—45:8; H—7-4; Ag — 29-4 per cent. 


A copper salt was likewise prepared from the sodium salt by pre- 
cipitation with a solution of copper sulphate. This was obtained 
in the form of a pale blue, amorphous powder, but on analysis was 
found to be highly basic and ot indefinite composition. 

The preceding results prove that the above described substance 
is a monocarboxylic acid, having the empirical formula, C,,H,,O,. 
As. it is not identical with any acid hitherto described, it is proposed 
to designate it tpurolic acid. 
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In order to ascertain whether ipurolic acid could be distilled, 2 
small quantity (5 grammes) of it was heated in a distillation flask 
under a pressure of 15 mm. During the operation witer was elimin- 
ated, and between 240 and 250° C. the greater portion passed over as 
a viscid yellow oil, the temperature being finally increased to 280° C. 
at 15 mm.. As the oily product did not solidify, it was dissolved 
in ether, and the ethereal liquid extracted with a solution of sodium 
carbonate. On subsequently removing the ether about 05 gramme 
of a non-acidic substance was obtained, whereas the sodium carbon- 
ate had extracted about 4 grammes of acidic substance. Both these 
products were unsaturated, but their analysis and the determina- 
tion of their iodine values showed them to be complex mixtures 
which did not permit of further examination. 


Methyl Ipurolate, C,5H,,(OH),. CO,CH,. 


Five grammes of ipurolic acid were dissolved in hot methyl alco- 
hol, and dry hydrogen chloride passed into the solution until it was 
saturated. The solution was then poured into water, when the eszer 
separated as a white precipitate, and was extracted by means of 
ether. The ethereal liquid was washed, first with a solution of 
sodium carbonate to remove any unchanged acid, and then with 
water, after which it was dried with calcium chloride, and the ether 
removed. AA crystalline mass was thus obtained, which was 
recrystallized from dilute methyl alcohol, when the ester separated in 
the form of fine needles, melting sharply at 68-69° C. On analysis 
it gave the following result: 


01042 gave 0:2500 CO, and 0-1038 H,O. C = 65:4; H = 
C,,H,O, requires C = 65:7; H = 10°9 per cent. 


For the purpose of ascertaining the presence of hydroxyl groups 
in ipurolic acid, an attempt was made to prepare its acetyl and ben- 
zoyl derivatives. The products, however, could only be obtained 
in the form of thick syrups, which were not suitable for analysis. 

Di-phenylurethane of Methyl Ipurolate, C,,H., (O‘CO-NH C,H;),CO, 
CH,.—Two grammes of methy] ipurolate were heated with an excess 
of phenyl zsocyanate in a sealed tube in a water-bath for about eight 
hours, After being allowed to cool, the product was shaken 
with light petroleum, when a solid was precipitated. This was dis- 
solved in a small quantity of ether and cooled to — 10° C., when a 
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product separated, which was removed and found to be the 
unchanged ester. The addition of light petroleum to the filtrate 
caused the separation of a substance which melted at 95~96° C, 
This was dissolved in ether, and such an amount of light petroleum 
added that the solid separated slowly. By this means it was 
obtained in the form of small rosettes, which melted at 96-97° C., 
and after two recrystallizations the melting point remained 
unchanged. The compound was then analyzed with the following 
results : 


(I.) O-1100 gave 02572 CO, and 0.0798 H,O. C 68:2; H = 81. 
(II.) 00352 gave 0-0882 CO, and 0.0250 H,O. C — 68:3; H = 7-9 
0:1562 gave 7:0 c.c. of moist nitrogen at 759 mm. and_ 19° C. 
N 5°6. 
C,,H,O,N, requires C — 68:0; H = 7:8; N = 5°5 per cent. 


These results prove conclusively that the above substance was a 
ai-phenylurethane of methyl ipurolate. Ipurolic acid, therefore, is a 
dihydroxymonocarboxylic acid. 

Methyl Monomethylipurolate, C,,H,; (OH) (OCH;) CO,CH;.—A 
quantity (2-5 grammes) of methyl ipurolate was heated in a sealed 
tube with an excess of methyl iodide and dry silver oxide at 100- 
110° C. for four hours. The product was then filtered, the filter 
with its contents being thoroughly washed with ether. After the 
removal of the ether, a residue was obtained, which, when recrys- 
tallized from light petroleum, separated in small needles melting at 
64-65° C., and this melting point was not changed by further 
crystallization. The substance was then analyzed. 


0:0848 gave 0:2066 CO, and 00834 H,O. C= 664 H = I09, 
C,,H,,O, requires C — 65:7; H = per cent. 


It is evident that by the above treatment only one of the hydroxyl 
groups in methyl ipurolate had become methylated. 


Hydrolysis of the Alcohol Extract of the Resin with Barium 
Hydroxide. 


A quantity (200 grammes) of the purified resin was dissolved in 
alcohol (1000 c.c.), and a freshly prepared, cold, saturated solution 
of barium hydroxide gradually added until the liquid showed an 
alkaline reaction. The liquid was then kept at a temperature of 
about 35° C., small portions of solution of barium hydroxide being 


He 
if 
i} 
| 


am. Jour. Pharm.) Chemical Examination of Ipomwa Purpurea. 277 


added from time to time in order to maintain alkalinity. This 
treatment was continued until, on testing a small portion of the 
liquid with water, no precipitate was produced, a condition which 
was never attained in less than twelve hours. The liquid was then 
diluted with a little water, filtered, and the alcohol removed, after 
which it was deprived of the excess of barium by means of carbon 
dioxide and filtering. The barium, which still remained in the fil- - 
trate in combination with the acids formed from the resin, was exactly 
precipitated by sulphuric acid, when, after removing the barium 
sulphate, a clear, lemon-yellow liquid was obtained. This liquid 
was subjected to distillation with steam in order to remove any vola- 
tile acids present. The distillate, which contained no oily drops, 
was extracted with ether. The ethereal liquid was shaken with a 
solution of sodium carbonate, washed with water, dried with calcium 
chloride, and the ether removed, when a very small amount of an 
oily residue was obtained, which possessed a somewhat disagreeable 
odor. The sodium carbonate liquid and washings were then acidi- 
fied and extracted with ether, the ethereal liquid being dried with 
calcium chloride and the ether removed, when 10 grammes of a 
colorless acid were obtained, thus representing 5 per cent. of the 
weight of resin originally employed. This acid was distilled under 
the ordinary pressure, when it passed over almost completely 
between 174 and 176° C. as a colorless liquid, having an odor 
resembling that of valeric acid. On analysis it gave the following 
results : 


0'1274 gave 0:2760 CO, and 01132 H,O. C=59:1; H=99 
0'1436 gave 0 3090 CO, and 1240H,O. C— 58:7; H=9:6 
0'1428 gave 0: 3082 CO, ando-1256H,O. C—589; H—98 
C;H,,O. requires C— 58:8; H — 98 per cent. 
The silver salt of the acid was also prepared and analyzed. 
0:2240 gave, on ignition, 1156 Ag. Ag — 51°6. 


C,;H,O, Ag requires Ag — 51-7 per cent. 


The density of the acid was 0:9471 at 165° C. It was optically 
active, and a determination of its specific rotatory power gave the 
following result : 


ay ina 25 mm. tube at 16°5° C. = + 4°15’, whence [a], + 17°95°. 
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June, 1908, 


It is evident, therefore, that the above-described liquid consisted 
of the quite pure, optically active valeric acid, d-methylethylacetic 
acid, CH(CH,)(C,H;) . CO,H, which is recorded ' as having 

+ 17°85° 

The aqueous distillate, alter the removal of the methylethylacetic 
acid by extraction with ether, still contained some acid, which was 
converted into a barium salt. This afforded the reactions of both 
formic and butyric acids, although the amount of the former acid 
was relatively small. After drying at 110° C. it was analyzed. 


0:3936 of the dried salt gave 0:2904 BaSO,. Ba 43:4. 


Since barium butyrate requires Ba — 44:1 per cent., it is probable 
that the above-mentioned barium salt also contained valerate. 
After the removal of the volatile acids by distillation with steam, 
there remained in the distillation flask a clear liquid. This was 
extracted with ether, but as nothing was removed by this treatment 
it was concentrated under diminished pressure to the consistency of 
asyrup. It then still remained clear, possessed an orange-yellow 
color.and a strongly acid reaction, but did not reduce Fehling’s 
solution until after heating with a mineral acid. With the object of 
effecting a purification of the product, which may be termed the 
hydrolyzed resin, it was mixed with prepared sawdust, and the 
thoroughly dried mixture extracted successively in a Soxhlet appa- 
ratus with the same solvents as had been employed for the extrac- 
tion of the original mixture of resins. The results were as follows: 


Petroleum (B. P. 40-60° C.) removed nothing. 

Ether extracted a light yellow syrup (13 grammes), which did not 
become solid. 

Chloroform extracted a dark yellow syrup (4 grammes), which did 
not become solid. 

Ethyl acetate extracted a dark yellow syrup (9:3 grammes), which, 
on drying, formed a hygroscopic, amorphous mass.’ 

Alcohol removed the remainder of the material (130 grammes), 
which solidified to a clear, brittle mass, and could be reduced to 
a nearly colorless powder. 


All the above products were then subjected to treatment with 
dilute sulphuric acid, in the following manner :— 


1 Ber. d. deutsch. chem. Ges., 1896, 29, 52. 
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Ether Extract of the Hydrolyzed Resin —The entire amount of this 
extract (13 grammes) was brought into a flask provided with a re- 
flux condenser, together with 130 c.c. of 5 per cent. aqueous sul- 
phuric acid, and the mixture boiled for three hours. The liquid, on 
cooling, remained quite clear, and had a pale yellow color. It was 
distilled with steam, and the distillate extracted with ether, but this 
removed practically nothing. A very small amount of acid was, how- 
ever, contained in the aqueous distillate, and this, after conversion 
into a barium salt, afforded reactions indicating the presence of 
formic and butyric acids. 

The aqueous acid liquid remaining in the distillation flask after 
the removal of the volatile acids with steam, as above described, 
was extracted with ether, and the ethereal liquid shaken with a 
solution of sodium carbonate. After the removal of the ether, a very 
small amount of an oily liquid was obtained. The sodium carbonate 
liquid, when acidified and extracted with ether, yielded a small 
amount of an oily acid, but not sufficient for its further examination. 

The aqueous acid liquid, which had been extracted with ether, 
reduced Fehling’s solution on heating. It was treated with baryta for 
the removal of the sulphuric acid, and the filtrate concentrated, when 
it formed a thick syrup which was found to contain the barium salt 
of a readily soluble organic acid. The attempts to obtain this acid 
in a solid state were unsuccessful. 

Chloroform Extract of the Hydrolyzed Resin.—The amount of this 
extract was only 4 grammes. On treatment with dilute sulphuric 
acid it yielded products very similar to those afforded by the ether 
extract of the hydrolyzed resin. Thus in distilling the acid liquid 
with steam, the distillate was found to contain a very small quantity 
of a neutral oil, together with formic and butyric acids, while the 
liquid remaining in the distillation flask reduced Fehling’s solution 
on heating, and, after the removal of the sulphuric acid by baryta 
and concentrating, yielded a very small amount of a syrup contain- 
ing the barium salt of a readily soluble organic acid. 

Ethyl Acetate Extract of the Hydrolyzed Resin —This extract, like 
the preceding ones, was relatively small in amount. The entire 
quantity (9°3 grammes) was heated for about four hours with 100c.c. 
of 5 per cent. aqueous sulphuric acid. On cooling, the liquid in the 
flask was observed to contain a small amount of a white, flocculent 
substance, together with a small cake of solid matter. It was there- 
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fore extracted with ether, which removed all the solid material, 
The ethereal liquid, after being shaken with a solution of sodium 
carbonate, was dried with calcium chloride, and the ether removed, 
when a very small, oily residue was obtained, which soon solidified 
in the form of crystalline needles. This substance was practically 
insoluble in water, and was therefore recrystallized from ether, after 
which it melted at 233-235° C., but the amount was much too small 
for further investigation. 

The sodium carbonate liquid was acidified and extracted with 
ether, when a very small amount of a substance was obtained, which, 
after recrystallization from 50 per cent. alcohol and finally from hot 
water, separated in handsome needles melting at 100-101° C. On 
analysis it gave the following result : 

00346 gave 0:0820 CO, and 0:0338 H,O. C = 646; H = 108, 
C,,H,,0O, requires C = 64-6; H = 10°8 per cent. 

This substance was evidently identical with ipurolic acid, which 
has previously been described. 

The acid liquid, from which the above-mentioned substances had 
been extracted by ether, was distilled with steam. The distillate 
contained a small amount of acid, which, after conversion into a 
barium salt, was found to consist of a mixture of formic and butyric 
acids. The liquid remaining in the distillation flask was treated 
with baryta for the removal of the sulphuric acid, filtered and con- 
centrated. A syrup was thus obtained which reduced Fehling’s 
solution on heating, and, like the corresponding products from the 
above-described ether and chloroform extracts, contained the barium 
salt of a readily soluble organic acid. 


Alcohol Extract of the Hydrolyzed Resin. 


This product represented by far the largest portion of the hydro- 
lyzed resin, and amounted to 130 grammes. As first obtained it was 
in the form of a syrup, but, after drying, could be reduced to a fine 
powder, and by treatment with animal charcoal was obtained quite 
white. The powdered material is not altered on exposure to the 
air, and dissolves readily in cold water, forming a clear solution. 
After drying in a vacuum over sulphuric acid, it melted at 105—110° C. 
With cold concentrated sulphuric acid it gives a deep red color. 
It is optically active, and its specific rotatory power was determined 
with the following result :— 
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An aqueous solution containing 1-7680 grammes of substance in 
25 c.c. gave ay — 4° 47’ ina I dem. tube, whence |a]l, — 67.63°. 
; Treatment with Dilute Sulphuric Acid.—A quantity (25 grammes) 
| of the above-described material was dissolved in 250 c.c. of 5 per 
y cent. aqueous sulphuric acid, and the solution heated for about four 
r hours in a reflux apparatus. It was then distilled with steam, and 
l the distillate extracted with ether, when a very small quantity of a 
neutral oil was obtained, which was similar in character to that 


1 afforded by the treatment of the alcohol extract of the original 
, resin with dilute sulphuric acid. After extraction with ether, the 
distillate still contained a small quantity of acid which was converted 
L into a barium salt, and this gave reactions indicating the presence 


of formic and butyric acids. The liquid remaining in the distilla- 
tion flask, after the removal of the volatile substances by’ steam, 
and being allowed to cool, contained a considerable quantity (5:5 


, grammes) of a solid crystalline product, part of which was in the 

form of a brownish cake. It was therefore extracted with ether, 
the ethereal solution dried, and the solvent removed. The product 
thus obtained was dissolved in alcohol, the solution mixed with 


purified sawdust, and, after thoroughly drying the mixture, it was 
extracted successively in a Soxhlet apparatus with (qa) light petro. 
leum and (4) ether. 
(a) Petroleum Extract—tThis liquid deposited a small amount of 
a crystalline substance in the form of handsome rosettes, which were 
associated with a little oily matter. After the complete removal of 
the solvent, the substance was crystallized from 50 per cent. alcohol, 
and finally from a large volume of hot water. It was thus obtained . 
in handsome, colorless needles, melting at 69-70° C., and on 
analysis gave the following result : 


0:0676 gave 0:1646 CO, and 0:0670 H,O. C = H = 
C,,H,,O, requires C = 666; = per cent. 
The silver salt of the acid was also prepared and analyzed. 
02042 of salt gave on ignition 0.0678 Ag. Ag = 33:2. 
C,,H,,0,Ag requires Ag —33°4 per cent. 
The above-described substance is thus seen to agree in composi. 


tion with a Aydroxylauric acid. 
A hydroxylauric acid has previously been obtained by Hoehnel! 


1 Archiv der Pharm., 1896, 234, p. 670. 
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from the so-called purgic acid, a product of the alkaline hydrolysis 
of “convolvulin” by treatment with dilute sulphuric acid. As 
Hoehnel, however, did not record the melting point of his acid, and 
the amount of acid obtained by us having been too small to permit 
of the preparation of the derivatives described by him, it is 
impossible to decide whether the two substances are identical. 

Guérin' has synthesized a-hydroxylauric acid, the melting point 
of which is stated to be 73-74° C. As Guérin had prepared an 
anilide of this acid (m. p. 83° C.), a little of the corresponding 
derivative was made from the acid obtained by us for the purpose 
of comparison, the method employed having been precisely the 
same as that adopted by Guérin. A product was obtained in the 
form of small, lustrous plates, which melted at 155-157° C. It is, 
therefore, evident that the hydroxylauric acid obtained from 
lpomea purpurea is not the a/pha compound. 

An attempt was made to obtain an acetyl derivative of the above- 
described acid, but the product was an oil, which did not solidify. 

(4) Ether Extract.—This constituted the remainder of the solid 
product obtained from the alcohol extract of the hydrolyzed resin. 
After purification it was found to consist entirely of ipurolic acid, 
C,,H,,0,, which had previously been obtained by the treatment of 
the alcohol extract of the original resin with dilute sulphuric acid. 
On analysis it gave the following result: 


02228 gave 0:5280 CO, ando-2146 H,O. C = 64:6; H = 107. 
C,,H,,0, requires C = 64:6; H = 108 per cent. 

The acid liquid, from which the above-mentioned crystalline acids 
had been separated, was treated with baryta for the removal of the 
sulphuric acid, and, after filtration, diluted to the measure of 1 litre. 
This liquid readily reduced Fehling’s solution on heating, and 
yielded an osazone which, after crystallization from pyridine, melted 
at 212-213° C., and was therefore d-phenylglucosazone. A quanti- 
tative determination, by means of Fehling’s solution, of the amount 
of sugar, formed by the action of dilute sulphuric acid on the alco- 
hol extract of the hydrolyzed resin, indicated that 25 grammes of 
the latter had yielded 4:3 grammes of glucose. If the amount of 
crystalline acid (5:5 grammes), consisting essentially of ipurolic 


1 Bull. Soc. chim., 1903 [3], 29, 1124-1128, and Journ. Chem. Soc., 1904, 86, 
Part I, p. 138. 
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acid, which was obtained by the above-described treatment was 
present in the extract in the form of a glucoside, the latter would 
have yielded on hydrolysis an amount of glucose corresponding to 
38 grammes. It is evident, therefore, that practically the entire 
amount of glucose found resulted from the hydrolysis of the gluco- 
sides of ipurolic and hydroxylauric acids. On the other hand, as 
the 5:5 grammes of crystalline acids obtained would correspond to 
about 9 grammes of the respective glucosides, and as the weight of 
alcohol extract of the hydrolyzed resin which was treated with 
sulphuric acid was 25 grammes, it follows that this extract con- 
tained a considerable proportion of a substance which was not a 
glucoside. 

The liquid which had been freed from sulphuric acid by means 
of baryta, as described above, contained, besides glucose, a consider- 
able quantity of a barium salt, but this did not separate, even when 
the liquid was concentrated to the consistency of a thick syrup and 
allowed to stand for a long time. The acid contained in this salt 
was evidently highly oxygenated, and doubtless represented that 
constituent of the alcohol extract of the hydrolyzed resin which 
was not glucosidic in character. Numerous attempts were made 
to isolate this soluble organic acid, but without success. A deter- 
mination of the amount of barium in the liquid showed, however, 
that the soluble non-glucosidic acid yielded by 25 grammes of the 
alcoholic extract of the hydrolyzed resin corresponded to 4:15 
grammes Ba. 


SUMMARY AND PHYSIOLOGICAL TESTS. 


As the details of the preceding investigation are necessarily some- 
what extended, it appears desirable that the more important results 
should be briefly summarized. 

The material employed, consisting chiefly of the aerial stems of 
Ipomea purpurea, Roth, was kindly supplied to us by Mr. J. Medley 
Wood, Director of the Natal Botanic Gardens, Durban, South 
Africa. When extracted with alcohol, and the resulting extract 
distilled with steam, an amount of essential oil was obtained cor- 
responding to 0-018 per cent. of the weight of the drug. This 
essential oil was a pale yellow liquid, having a strong, characteristic 
odor and the following constants: d 20° /20° = 0:9085 ; ap — 4°52’ 
in a I dem. tube. After the removal of the volatile substances 
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by distillation with steam, there remained in the distillation flask a 
dark-colored aqueous liquid and a quantity of a soft resin. The 
aqueous liquid contained a considerable quantity of potassium 
chloride and nitrate, together with tannic and coloring matters, and 
yielded glucose on heating with a dilute mineral acid. 

The most important product yielded by /pomea purpurea is the 
above-mentioned resin, the amount of which corresponded to 4:8 
per cent. of the weight of the drug, and of this resin 15-5 per cent. 
was soluble in ether. The crude resin, which, when dry, can be 
reduced to a dark brown powder, is, however, an exceedingly com- 
plex mixture, as has been shown by the results of its successive 
extraction with the following solvents: (I) light petroleum, (II) 
ether, (III) chloroform, (IV) ethyl acetate, and (V) alcohol. The 
examination of these various extracts has, moreover, rendered it 
evident that each of them is likewise of complex composition. 

The crude resin is optically active. After treatment with animal 
charcoal to deprive it of coloring matter, it was found to have a 
specific rotatory power, in alcoholic solution, of [a], —50°95°. 

The products obtained from the various extracts of the resin were 
as follows: 

I. Petroleum Extract.—This represented 8 per cent. of the total 
resin. After treatment with an alcoholic solution of potassium 
hydroxide, it yielded pentatriacontane, C,,H,, (m. p. 74-75° C.); a 
phytosterol, C,,H,O, H,O (m. p. 132-133° C.; — 321°); formic, 
butyric, and higher volatile acids; stearic,and apparently some pal- 
mitic acid, with a very small amount of an unsaturated oily acid. 

Il. Ether Extract—tThis represented 7:3 per cent. of the total 
resin, When fused with potassium hydroxide it yielded formic and 
butyric acids, a mixture of higher volatile acids, and a very small 
amount of a crystalline acid, melting at 103—104° C., which was 
apparently azelaic acid, C,H,,O,, together with a trace of substance 
giving the catechol reaction, The extract, when heated with 5 per 
cent. alcoholic sulphuric acid, yielded, besides a quantity of resin, a 
small amount of a neutral oil, having a pleasant odor, together with 
formic, butyric and higher volatile acids, a readily soluble non-vola- 
tile acid, and glucose. 

III. Chloroform Extract.—This represented 9:8 per cent. of the 
total resin. When fused with potassium hydroxide, it yielded pro- 
ducts analogous to those obtained under the same conditions from 
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the ether extract, but no crystalline acid could be isolated. When 
heated with 5 per cent. alcoholic sulphuric acid, it likewise afforded 
products which were very similar to those obtained from the ether 
extract of the resin. 

IV. Ethyl Acetate Extract.—This represented 23-8 per cent. of the 
total resin. From this extract there was isolated a very small 
amount of a new crystalline alcohol, zpurano/, having the formula 
C.,H;,0,OH),, and melting at 285-290° C. Its acetyl derivative 
formed pearly leaflets, melting sharply at 160° C. The extract, 
when fused with potassium hydroxide, as also when heated with 5 
per cent. alcoholic sulphuric acid, yielded products analogous in 
character to those obtained from the above-described ether and 
chloroform extracts of the resin by the same treatment. 

V. Alcohol Extract.—This represented about one-half of the total 
crude resin. When purified by means of animal charcoal, it was 
obtained in the form of a perfectly white powder, which, after dry- 
ing at 110° C., melted somewhat indefinitely between 150 and 160° 
C. Its specific rotatory power was [a], — 51°64°. 

When heated with 5 per cent. alcoholic sulphuric acid, this extract 
like the preceding ones, yielded a small amount of a neutral oil, 
formic, butyric and higher volatile acids, and a non-volatile acid 
which was readily soluble in water, together with glucose. In 
addition to these products, however, it afforded a quantity of a 
new dihydroxymonocarboxylic acid, designated 
ipurolic acid, which crystallizes in fine, colorless, silky needles, melt- 
ing at 100-101° C. Several derivatives of this acid have been pre- 
pared, such as its sodium salt, C,s5H,(OH),"CO,Na,H,O; séver salt, 
C,,H.(OH),CO,Ag (m. p. 160° C.); methyl ester, C,sH.(OH), 
CO.CH, (m. p. 68-69° C.); the monomethyl derivative of the methyl 
ester, C,,H,,(OH)(OCH,)CO,CH, (m. p. 64-65° C.); and the diphenyl- 
urethane of the methyl ester, C,,H,,(0'CO-NH:C,H;),,CO,CHsg, melt- 
ing at 96-97° C. 

The above-described alcohol extract of the resin, when treated in 
alcohol solution with barium hydroxide, yielded, besides formic and 
butyric acids, a quantity of optically active valeric acid (d-methyl- 
ethylacetic acid), b. p. 174-176° C.; [a]p + 17°95°, together with 
a mixture of acids which was readily soluble in water. This mix- 
ture of acids was extracted successively with ether, chloroform and 
ethyl acetate, when small amounts were removed by each of these 
solvents, the larger proportion being soluble only in alcohol. These 
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various extracts were finally subjected to treatment with 5 per cent. 
aqueous sulphuric acid. The portions extracted by ether and chloro- 
form yielded, for the most part, identical products, namely, formic 
and butyric acids, together with a readily soluble, non-volatile acid, 
and apparently a little glucose. The portion extracted by ethyl 
acetate yielded, in addition to the products just mentioned, a very 
small amount of ipurolic acid. The portion which was soluble 
only in alcohol was considerable in amount. After further purifica- 
tion with animal charcoal, it was obtained in the form of a nearly 
white powder. It melted at 105-110° C., and was optically active, 
having in aqueous solution [a], — 67:58°. When treated with 
5 per cent. aqueous sulphuric acid, it yielded, besides formic and 
butyric acids, a hydvoxylauric acid (m. p. 69-70° C.) and ipurolic 
acid, together with a readily soluble organic acid and glucose. 

The physiological action of the above-described extracts of the 
original resin was kindly determined for us by Dr. H. H. Dale, - 
Director of the Wellcome Physiological Research Laboratories, and 
our thanks are due to him for the assistance which he has thus 
rendered us. 

One gramme of each of the extracts was administered at inter- 
vals of several days to a dog, with the following results. The 
petroleum extract produced no definite effect. The ether, ethyl 
acetate and alcohol extracts had a very marked purgative action 
two hours after ingestion, which lasted for about twenty-four hours, 
after which the animal became quite normal. There was no notice- 
able difference in the action of these three extracts. The chloroform 
extract, on the other hand, hada rather less pronounced aperient 
effect, and caused slight vomiting. 

The alcohol extract of the resin which had been hydrolyzed by 
means of baryta, consisting of a product which was readily soluble 
in water, had no perceptible physiological action when administered 
to a dog in doses of one gramme. This result is in accordance 
with the observations previously recorded respecting the action of 
an analogous, but less completely purified product from jalap resin, 
which has been designated “ convolvulic acid” (compare Husemann, 
« Die Pflanzenstoffe,” second edition, 1882, p. 1141). 

It will be seen from this investigation that /pome@a purpurea, 
Roth, like many other species of the same genus, contains resins 
which possess purgative properties, and is thus capable of being 
utilized medicinally. 
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PROGRESS IN PHARMACY. 


A QUARIERLY REVIEW OF SOME OF THE MORE INTERESTING LITERA- 
TURE RELATING TO PHARMACY. 
By M. I. WILBERT, 
Apothecary at the German Hospital, Philadelphia. 

The Food and Drugs Act continues to bea favorite subject for 
discussion in pharmaceutical journals. From the evidence now at 
hand there are not lacking dealers, and even manufacturers, who, 
having discovered that this law is actually to be enforced, are 
anxious to have a number of the regulations abrogated or amended. 

The evidently inspired attacks that are being made in the columns 
of medical, pharmaceutical and confectioners’ or food journals, on 
the individuals who have been entrusted with the enforcement of the 
Federal law, may rightfully be considered as being indicative of the 
far-reaching influences of this law. 

Pure Drug Bilin New York.—The Whitney Bill, introduced at 
the request of the druggists of New York State, has been passed by 
both branches of the State Legislature. 

This bill places the enforcement of the act entirely in the hands 
of the State Board of Pharmacy, though it does not in any way 
abrogate the present power or privileges of the State or local boards 
of health. 

Pure Food and Drug Law in Kentucky.—A pure food and drug 
law recently enacted in Kentucky is based on the Federal law, but 
contains a number of clauses that are original or distinctive. 

Among other rather interesting features, a drug will also be 
deemed adulterated “if one article is substituted for a different 
article, or if a greater or less quantity of any ingredient specified in 
the prescription is used.” 

Another clause provides that “ no prescription shall be knowingly 
refilled except for the person for whom it was written.” 

The sections regarding drugs are to take effect on January I, 
1908. (Four, A.M.A., March 21, 1908, page 985.) 

An Important Precedent—tThe first suit that has been brought 
under the provisions of the Food and Drugs Act has been decided in 
favor of the Government. This case, popularly known as the Harper 
case, establishes the precedent that a name like “ Cuforhedake Brane 
Fude” constitutes a violation of the misbranding clause of the Food 
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and Drugs Act. With Mr. Harper a number of other manufacturers 
have thought it wise, or at least expedient, to eliminate the word 
cure from labels on medicinal preparations. 

Limitations of the Guarantee.—There is such a widespread misunder- 
standing as to the use or the limitation of the guarantee label, that the 
following definite statement contained in the “ Circular of Informa- 
tion to the Drug Trade,” published by the Indiana State Board of 
Health, will perhaps serve to awaken pharmacists to a realization of 
their duty and responsibility in connection with pure drugs. 

“ The guarantee is a protection against prosecution only in case of 
goods in original packages ; but as soon as the box is opened, stopper 
drawn or seal detached, the guarantee ceases and all responsibility 
for the character of the goods passes from the manufacturer or jobber 
to the retailer. It is, therefore, useless to ask for a guarantee for 
use on broken packages.” 

Definition for Proprietary or Patent Medicine —The Patent Medicine 
Bill recently introduced into the Canadian House of Commons by 
the Hon. William Templeman contains the following definition: 
“ Proprietary or Patent Medicine means every artificial remedy or 
prescription manufactured for the internal use of man, the name, 
composition, or definition of which is not to be found in the British 
Pharmacopceia, the Codex Medicamentarius of France, the Pharma- 
copeeia of the United States, or any foreign Pharmacopceia approved 
by the Minister or any formulary adopted by any properly consti- 
tuted pharmaceutical association approved by the Minister, or upon 
which is not printed in conspicuous manner and forming an insepar- 
able part of the label or wrapper the true formula or list of ingredi- 
ents,” (Chem. and Drug., May, 1908, page 663.) 

The Propaganda for Publicity and Truth.—What has become known 
as the U.S.P. and N.F. propaganda has been variously accused as 
having degenerated into a poorly veiled attempt to substitute indif- 
ferently made imitations of nostrums for the nostrums themselves. 
While this assertion is far from being accepted as true, there can be 
no gainsaying the fact that many pharmacists, in all parts of the 
country, are devoting altogether too much attention to the develop- 
ment of a demand for complex fixed formula preparations, and are 
not advancing themselves as they should in the necessary knowledge 
of the science of their calling, and rendering themselves of real use 
and practical value to the community in which they live. 


Am, Jour, Pharm. 
June, 1908, 
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Dr. McCormack and His Work.—A popular meeting held under 
the auspices of the Philadelphia County Medical Society, on the 
evening of May I1, 1908, gave pharmacists of Philadelphia an op- 
portunity to familiarize themselves with an important, though as 
yet scarcely developed, field for association work. 

Dr. J. N. McCormack, the Chairman of the Committee on Organi- 
zation of the American Medical Association, addressed a large and 
enthusiastic audience on “ The Relation of the Physician to the Pub- 
lic.” In the course of his address Dr. McCormack pointed out that, 
despite the shortcomings and the faults of medical men, they were 
not alone to blame for the present-day lack of development in hygiene 
and sanitation. He asserted that the public at large, and particu- 
larly the more responsible portion of the public, is fully as much to 
blame as is the medical profession. 

The members of the pharmaceutical profession were well repre- 
sented both in the list of vice-presidents as well as in the audience, 
and the opinions expressed by Dr. McCormack and the other 
speakers were generally agreed to by the pharmacists who were 
present. 

The Meeting of the American Medical Association, at Chicago, June 
2 to 5, 1908, promises to be one of unusual interest and will un- 
doubtedly prove to be of considerable import to the future progress 
of pharmacy. 

The meetings of the Section on Pharmacology and Therapeutics 
should prove to be of practical interest and value to pharmacists. 
The preliminary programme contains a list of communications that 
are of direct importance to pharmacists, and many if not all of the 
contributions should be of value to the pharmacist who is earnestly 
striving to improve himself in his calling. . 

At least one of the sessions will be devoted to a discussion of the 
United States Pharmacopceia and the National Formulary. This 
symposium will be augmented by an exhibition of U.S.P. and N.F. 
preparations, made by the Chicago Branch of the American Phar- 
maceutical Association. It is generally believed that the officers 
and members of the Chicago Branch expect to make this exhibi- 
tion one of unusual interest to physicians, and they will no doubt 
succeed, 

Medical Education in the United States.—The report of the meet- 
ing of the Council on Medical Education of the American Medical 


{ 
t 
‘ 

' 

i 

tf 
im 

i 

} 


2g0 Progress in Pharmacy. {4a 


Association (Four. A. M. A., Vol. L, pages 1544, 1637), contains 
much of a suggestive nature that teachers and others interested in 
pharmaceutical education should take cognizance of and profit by. 

Few of us are perhaps aware that some of the best, as well as 
practically all of the worst, medical schools in the world are to be 
found in the United States. At the present time there are 335 
medical colleges in the civilized world; of this number 164, or 48 
per cent., are in the United States. So far as known, proprietary 
schools constitute a development of institutions that are indigenous 
to the United States, where they constitute a fair proportion of the 
schools that are classed as deficient both as regards preliminary 
requirements and length of medical course. 

Post-Graduate Instruction in Switzerland.—The first of a series of 
post-graduate courses for pharmacists, based on the new fourth 
edition of the Swiss Pharmacopceia was held in the Pharmaceutical 
Institute of the University of Bern, from the 2d to the 12th of 
March, 1908. 

This initial course was attended by thirty registered pharmacists, 
a rather high attendance when one remembers that in the whole of 
Switzerland there are but 520 apothecary shops, ccnducted by 533 
registered apothecaries. (Schweiz. Woch.-Schr. f. Chem. u. Phar., 
1908, page 208.) 

A French Formulary—tThe general Association of French Phar- 
macists has nominated five of its members to form, with an equal 
number of members of the Pharmacists’ Association of the Loiret 
Department, the committee for drawing up a formulary of medica- 
ments. (Zhe Chem. and Drug., April 18, 1908, page 584.) 

A New Swedish Pharmacopeta.—tThe recently published eighth 
edition of the Swedish 1s practically out of print, and in view 
of the many changes that would be necessitated by the inclusion 
of the Protocol of the International Conference for the Unification 
of the Formule of Potent Medicaments, the Revision Commission 
has decided to prepare and to publish a revised ninth edition of 
the Swedish Pharmacopeeia. (Phar. Post, 1908, page 398.) 

The Standardization of Tetanus Antitoxin—Hygienic Laboratory 
Bulletin, No. 43, March, 1908, contains a detailed description of the 
work that has been done in connection with the newly adopted 
American standard for tetanus antitoxin. 

This American unit, established under the Act of July 1, 1902, is 
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defined as follows: “The immunity unit for measuring the strength 
of tetanus antitoxin shall be ten times the least quantity of anti- 
tetanic serum necessary to save the life of a 350-gramme guinea pig 
for ninety-six hours against the official test dose of a standard toxin 
furnished by the Hygienic Laboratory of the Public Health and 
Marine Hospital Service.” 

Sterilization in Pharmacy.—An ever-increasing number of foreign 
pharmacopceias are devoting considerable attention to sterilization 
of medicaments and materials by the pharmacist. As opinions as 
to methods and processes of sterilization naturally differ, and as the 
need for this precautionary measure becomes more and more appre- 
ciated, the problems connected with the official introduction of satis- 
factory processes become more apparent. 

So far, methods for sterilization have been introduced into the 
pharmacopeeias of Austria, Belgium and Switzerland. In Germany 
the need for complying with the evident requirement is being actively 
discussed, and the Swedish Pharmacopceial Commission is also con- 
sidering the advisability of including the same in‘the forthcoming 
edition of their pharmacopceia. 

The Alkaloids of the Poppy Plant.—Professor Thoms has demon- 
strated (Phar. Zeit’g, April 8, 1908, page 292) that the amount of 
opium and of its alkaloids yielded by poppy plants may be increased 
by suitable soil and proper cultivation. He has also shown that the 
several opium alkaloids may be obtained directly from the unripe 
poppy capsule, and these alkaloids also occur, ready developed, in 
the young poppy plants. 

Coloration of Adrenine Solutions—Gunn and Harrison (Phar. 
Four., April 18, 1908, page 513) have investigated the causes of the 
color in adrenine solutions and have discovered that adrenine dis- 
solved in water with one molecule equivalent of hydrochloric acid, 
becomes pink quicker than a solution containing a greater propor- 
tion of hydrochloric acid. They have also found that the alkali of 
the glass accelerates the formation of color, as do also exposure to 
air and light and contamination with iron. 

Activity of Colored Solutions of Adrenine—Prof. W. E. Dixon, of 
Kings College, London, finds that the loss of activity of adrenine 
solutions is proportional to the depth of the color. He also found 
that the artificial adrenine has only about one-half the activity cf 
the natural product. (Phar. Four., April 18, 1908, page 514.) 
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Adulterated Belladonna Leaves.—J. Warin, in reporting on a series 
of comparative assays of extract of belladonna, asserts that he met 
with samples of belladonna leaves which were evidently derived 
from Scopola carniolica, and also samples of Italian origin which 
contained an appreciable admixture of Phytolacca decandra. An 
extract made from commercial (Austrian) leaves assayed 1°127 per 
cent. of alkaloids, while one of the samples made from Italian leaves 
assayed but 0:318 per cent. of mydriatic alkaloid. (Your. Phar. et 
Chim., 1908, page 321.) 

Frangula and Cascara.—Kroeber has made a comparative 
examination of the fluidextracts of Rhamnus purshiana and of 
Rhamnus frangula, and believes that the widespread preference for 
cascara sagrada is not well founded. He finds that, according to 
colorimetric tests for oxymethylanthrachinon, as proposed by 
Tschirch, fluidextract of Rhamnus frangula contains from 4°5 to 5 
per cent., and fluidextract of Rhamnus purshiana from 2:0 to 4:14 
per cent. of oxymethylanthrachinon. (Schweiz. Woch.-Schr. f. Chem. 
u. Phar., 1908, page 131.) 

The Constituents of Simaruba Bark.—Charles Gilling (Phar. Four., 
April 18, 1908, page 510) reports on an exhaustive examination of 
simaruba bark from British Guiana, doubtless derived from Simaruba 
amara. 

He concludes that the bark of Simaruba amara contains a fixed 
oil, a crystalline bitter substance, C,,H,,O,, giving a violet coloration 
with concentrated sulphuric acid, and a crystalline, non-bitter 
substance. The presence of a fluorescent principle was also 
indicated, but this was not isolated. 

The Development of Cinchona Alkaloids —Experiments conducted 
in the Dutch Government laboratories indicate that the develop. 
ment of bases in Cinchona ledgeriana takes place in the following 
order: amorphous alkaloid, cinchonine, cinchonidine, quinine and 
quinidine. The seeds contain both amorphous alkaloid and cin- 
chonine, the latter increasing as the seeds begin to germinate. The 
leaves of young trees contain cinchonidine, cinchonine and amorphous 
alkaloid. Quinine first appears in the roots of young samuee 
(Phar. Zent’h., 1908, page 233.) 

Strychnos Srey —The fruits of Strychnos aculeata or of a 
closely allied species are employed by the -natives of the ivory coast 
as a fish poison. The entire fruit weighs 100 to 150 grammes and 
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the seed 30 to 40 grammes, The fruit contains no strychnine and 
only a trace of brucine. This occurs mostly in the kernel, where it 
amounts to 0:05 per cent. The toxic substance is probably a gluco- 
side, and it is said that I part of the fruit macerated in 10,000 parts 
of water will kill fish. So far as known, it does not affect frogs or 
mammals. (Phar. Four., March 28, 1908, page 413, from Your. 
Phar. ct Chim.) 

Vanilla Statistics —The total crop of vanilla for the season 1997- 

1908 is estimated to be 475 tons, or about 75 tons in excess of the 
previous season’s yield. The source of this supply is: Mexican, 
100 tons; Tahiti, 120tons; Bourbon, 40 tons; Seychelles, 65 tons; 
Comores and Mayotte, 80 tons; Madagascar and Nossi-Bes, 50 tons ; 
Mauritius, 3 tons; Ceylon and Java, 7 tons; Fiji and Zanzibar, 4 
tons; Guadeloupe and Martinique, 6 tons. (Chem. and Drug., 
March 14, 1908, page 426). 
' Arhovin.—This is described by the ¥ournal of the American 
Medical Assoctation as “ A proprietary in process of evolution.” It 
was originally described by the manufacturer as “ thymy]l benzoate 
of diphenylamine ;” later this was changed to “ a chemical compound 
of diphenylamine, thymol and benzoic acid.” A still later descrip- 
tion asserts that “ Arhovin consists of diphenylamine and thymol- 
benzoic acid ethyl ester in molecular proportions.” This, the 
Fournal of the American Medical Association, points out is an evolu- 
tion from the atomic to the molecular, and from the specific to the 
general, so that we may confidently expect to hear that this much- 
advertised synthetic has, in time, become a mere mixture. (Your. 
A. M. A., May 9, 1908, page 1541.) 

Arsenogen.—This is said to be a combination containing 16:4 per 
cent. of iron, 2 per cent. of phosphorus and 14 per cent. of arsenic 
with paranucleinic acid. It has been recommended as a general 
tonic. (Phar. Zeit’'g, 1908, page 280.) 

Arthrisin—Thisis a name given to acetylsalicylamide, and prob- 
ably has no distinct advantages over the many other well-known 
compounds of acetylsalicylic acid. (Phar. Zent’h., 1907, page 283.) 

Camphosal.—This is said to be a neutral camphoric acid ester of 
santal oils. It occurs as a brownish.-yellow oil that is readily sol- 
uble in ether, alcohol, benzol, chloroform and petroleum ether 
Unlike santalol and the oil of sandalwood, it is but slightly soluble 
in 70 per cent. alcohol. 
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Camphosal may be given in doses of from 5 to 15 minims. (Chem. 
and Drug., 1908, page 328.) 

Dimenthyldimethylene ether is used as an antiseptic and antipyretic. 
It is obtained by treating menthol with symmetrical di-halogen 
methyl ether. (Chem. and Drug., 1908, page 328.) 

Ethyl Borosalicylate ( Boryl) —This is obtained by heating together 
boric acid, 62; salicylic acid, 138; water, about 200; then adding 
to the solution, alcohol (95 per cent.) 60; sulphuric acid, about 40; 
and boiling (under a reflux condenser), When esterification is com- 
plete, and after washing with water to remove the sulphuric acid, 
the resulting product should occur in crystalline needles having a 
higher melting point than that of salicylic acid. 

Ethyl borosalicylate has been recommended for use externally and 
internally as an antiseptic and for the treatment of rheumatism. 
(Phar. Four., April 18, 1908, page 518, from /’ Union Pharm.) 

lodofan.—F. Zernik, in a recent address to the German Pharma- 
ceutical Society, reiterates his former statement that iodofan con- 
tains only 4 per cent. of iodine instead of from 42 to 47 per cent. as 
claimed by the manufacturers. (Four. A. M. A., April 4, 1908, 
page 1135.) 

Neoform.—This is said to be a basic tri-iodo-phenolate of bismuth, 
and occurs as a yellow powder, with a distinctive, though not objec- 
tionable odor. This preparation is said to be insoluble in the ordi- 
nary solvents and does not melt onheating. It begins to decompose 
at temperatures varying from 170° to 180°. 

Neoform is said to be useful as an antiseptic and absorbent powder. 
(Zeitschr. d. Allgemein. Oest. Apoth. Ver., 1908, page 213.) 

Pyrenol_—H. Thoms reiterates the report made by F. Zernik, 
Some time ago, that pyrenol is a mechanical mixture composed of 
equal parts of sodium salicylate and sodium benzoate, with I per 
cent. of benzoic acid and a trace of thymol, not more than 0-3 per 
cent. 

The product is evidently obtained by fusing a mixture of the 
constituents. (Apothek. Zett’g, 1908, page 317.) 

Salol-Chloral.—tit is claimed that a definite compound of salol and 
chloral results from the heating together on a water bath, at about 
100° C., of 214 parts of salol and 147-5 parts of hydrated chloral. 
The resulting product is an oily liquid, insoluble in water, that crys- 
tallizes on cooling. Salol chloral has been recommended as a hyp- 


q 
i 
i 
q 
i 


Am. Jour. Philadelphia College of Pharmacy. 295 


notic and antiseptic. (Phar. Four., 1908, page 518, from /’Union 
Pharm.) 

Vapo-Cresolene—From an examination made in the chemical 
laboratory of the American Medical Association, it appears that 
vapo cresolene is essentially cresol and corresponds in every respect 
to the requirements for cresol in the United States Pharmacopceia. 
(Four. A. M. A., April 4, 1908, page 1135.) 

Zinc Boropicrate (Chrysyl).—Picric acid, 349; boric acid, 62; 
water, about 400, are heated together, and zinc oxide, 82, is added 
to the solution. The resulting yellow powder has been used asa 
sedative drying agent in the treatment of skin affections and for 
ophthalmic application. (Phar. Four., April 18, 1908, page 518, 
from /’ Union Pharm.) 


PHILADELPHIA COLLEGE OF PHARMACY. 


The eighty-seventh annual commencement of the Philadelphia 
College of Pharmacy was held in the American Academy of 
Music, corner Broad and Locust Streets, Thursday evening, May 
21st. After prayer by the Rev. August Pohlman, M.D., the degrees 
were conferred by President Howard B. French. 

The degree of Master in Pharmacy (Ph.M.) honoris causa was 
conferred upon Samuel William Fairchild, Ph.G., New York City ; 
Horatio Nelson Fraser, Ph.G., New York City; John Francis Han- 
cock, Phar.D., Baltimore; William McIntyre, Ph.G., Philadelphia ; 
and Samuel Arno Darlington Sheppard, Ph.G., Boston. The follow- 
ing are the names of those who received the degree of Doctor in 
Pharmacy, together with the subjects of their theses: 


Name. Thesis. State or Country. 
Ackley, Kelso Carter, Glycerinum, ‘New Jersey 
Allen, Clyde M., The Manufacture of Sodium Chlor- 
ide in New York State, New York 
Anderson, Gus. Goodfred, Liquid Medicines versus Pills, Pennsylvania 
Ayres, John, Disinfection, Pennsylvania 
Baer, Howard Jacob, Magma Magnesiz, Pennsylvartia 
Baldwin, Chas. Hampton, Ergota New Jersey 
Ballinger, Reeve Leslie, Liquor Calcis, New Jersey 
Bannan, Samuel Joseph, Cataplasma Kaolini, Pennsylvania 
Barrett, Edson Jay, A Practical Container for the Distri- 


bution of Liquid Soap, Pennsylvania 
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Name, 
Beam, Eugene Cecil, 


Philadelphia College of Pharmacy. { 


Thesis. 
Preservation of Volatile Oil of 


Lemon, 


Beecham, Edgar F. Carroll, Digitalis, 


Bethel, Allen Paul, 
Bourne, James Frank, 
Bower, Roy Carson, 
Bridgeman, John Joseph, 


Brigadell, James Chris., 
Burt, William Henry, 
Buzzell, Edgar Robert, 
Camp, Walter Sam. (P.C.), 
Church, Charles Corss, 
Ciancarelli, Silvio, 
Clark, Milton Renn, 
Coldren, Arthur Bard, 
Cope, Roy Thomas, 
Copella, George William, 
Corp, Clarence Henry, 


Cutler, Ralph, 


Dauphinee, For. Whitney, 
Davies, Chester Stanley, 


Dean, J. Atlee, 


DeLaney, Harry Lee, 
Delle, Oscar Artus, 


Dillon, LeRoy Victor, 
Donmoyer, Paul Revere, 
Dry, William Reddig, 
Duntze, Francis Chas., Jr., 
Eldon, Clarence Howard, 
England, Paul Roberts, 
Feuerstein, Rose (Miss), 


Fitzpatrick, Richard, 
Fleming, John Merle, 
Fowler, Jesse A., 
Fox, Clarence Roy, 
Frailey, W. Otterbein, Jr., 
Gabriel, Rose ( Miss), 
Geety, William Wallace, 
‘Glise, Amos Chester, 
Goicouria, Pedro Prudencio, A Number of Species of Datura, 
Graeff, Claude Conner, 
Hamaker, Amos Leopold, 
Harr, Charles Nelson, 
Hillegass, Frank Stanley, 
Hopkins, John Oliver, 


Circulatory Displacement, 


Am, Jour. Pharm, 
June, 1908, 


State or Country, 


West Virginia 
Maryland 
Oklahoma 


Microscopic Study of Crude Drugs, Maryland 


Rhamuus Purshiana, 

A Microscopical Examination of 
Exhausted Ginger, 

Turpentine, New Process, 


Opium, 


Glycerite of Bismuth, 
Cotton Root Bark, 
Ginseng, the Chinese Specific, 


Ipecacuanha, 


Ointment Containers, 


Ergot, 


Arseni Trioxidum, 
Liquor Magnesii Citratis, 


Pennsylvania 


Pennsylvania 
New Jersey 
Pennsylvania 
Pennsylvania 
Texas 
Pennsylvania 
Italy 
Pennsylvania 
Pennsylvania 
Pennsylvania 
Pennsylvania 


Oleum Terebinthine Rectificatum, New York 


Bookkeeping, 
Iodine, 


Pennsylvania 
Pennsylvania 


Elixir Ferri Quinine et Strychninz, Pennsylvania 


Iodine, 


Essence of Pepsin N. F., 
Pepsin—Its Importance as a Stand- 
ard Liquid Preparation, 


Pharmacy, 


Linimentum Camphore, 


Benzoinum, 


The Castor Oil Plant and Bean, 


Sambucus. 


Boron and Its Compounds, 

Microscopical and Chemical Study 
of Digitalis, 

Oil of Wintergreen, 


Vaccine Virus, 
Mel, 


Liquor Magnesii Citratis, 
A New Pharmaceutical Appliance, 


Lime Water, 


Powdered Tragacanth, 


Alcohol, 


Thyreoidectin, 


Mucilage of Myrrh, 
Ointment Bases, 
American Hellebore, 


Opium, 


Pennsylvania 
Pennsylvania 


Pennsylvania 
Pennsylvania 
Pennsylvania 
Pennsylvania 
Tennessee 

Pennsylvania 


Ohio 


Pennsylvania 
New Jersey 
Pennsylvania 
New Jersey 
Pennsylvania 
Pennsylvania 
Russia 

New York 
Pennsylvania 
Puerto Rico 
Pennsylvania 
Pennsylvania 
Pennsylvania 
New Jersey 
Maryland 
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Name. 
Hopkins, Maxwell, 
Huebner, Walter Fred., 
Johnston, Ralph Rupp, 
Kelly, Thomas Joseph, 
Knight, Harry Martin, 
Kraemer, William, 
Ladakis, Triantaphyllo C., 
Lambert, Roy Albert, 
Landis, Frederick Samuel, 
Laws, Thomas Davis, 
Light, Abraham, 
Light, Mandell, 
Link, John William, 
Lowe, Clement Wakelin, 
McAnulty, John Francis, 
McElroy, David Gregory, 
McGovern, John Francis, 
McMichael, Dan. Webster, 
Maltman, William Stewart, 
Mauger, Lee Fillmen, 


Miller, Franklin Peter, 
Morton, Eugene Faunce, 
Murray, Joseph Leo, 


Nelden, Ralph, 
Odenwelder, Asher J., Jr. 


Ohming, Harry W., 
Parson, Henry Edwin, 
Paterno, Feliciano, 
Pennock, Joseph Levis, 
Rather, Hugh Henry, 
Reighter, David Henry, 
Roman, Jose, 

Ross, Hendric Arnold, 
Santee, Boyd Arthur, 
Saul, George Milton, 
Schaffer, Frank Warren, 
Schuehle, Martin Charles, 
Shields, Edwin Fay, 
Shoemaker, Stowe, 
Simpson, John Morton, 
Smith, Edward Gibbon, 
Stevens, Charles Henry, 


Philadelphia College of Pharmacy. 


Thests. 


Apis Mellifica and Its Products, ; 
Iodoform and Iodoform Ointment, 


Aromatic Elixir, 
Copaiba, 

Commercial Vanilla Bean, 
Liquor Magnesii Citratis, 
Pharmacy in Turkey, 
Digitalis and Its Action, 
Powder Folders, 
Tinctura Strophanthi, 
Cacao ‘Beans, 

Liquor Magnesii, 
Vetiver, 

Prescription Economics, 
Crystallization, 
Glandule Thyroidee, 
Cod Liver Oil, 

Silver, 

Myristica 
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State or Country, 


Pennsylvania 
Pennsylvania 
Ohio 
Pennsylvania 
Pennsylvania 
Illinois 
Turkey 
Pennsylvania 
Pennsylvania 
Delaware 
New York 
New York 
Pennsylvania 
Pennsylvania 
Pennsylvania 
Pennsylvania 
Pennsylvania 
Texas 
Delaware 


Fluid Extracts of the National For- 


mulary, Third Edition, 
Acridity of Ariszeema Triphyllum, 


Liquor Magnesii Citratis, 


Pennsylvania 
Pennsylvania 
New Jersey 


The Relative Size of the Drops of a 
Saturated Solution of Potassium 


Iodide, 


The Thalleioquin Reaction, 


Pennsylvania 
Utah 


Leguminosz and Their Influence on 


Agriculture, 
Acetphenetidinum, 


Twentieth Century Pharmacist, 


Pennsylvania 
Illinois 
Pennsylvania 


Phyllanthus Niruri, L.(Sampalucan ), Manila, P. I. 


Acacia, 
Sapo Liquidus, 


Elixirs of the National Formulary, 


Cassia Foetida, 

Oleum Gossypii Seminis, 
Conium Maculatum, 
Greaseless Creams, 
Animal Diastase, 
Juniperus Nana, 
Camphora, 

Prunus Virginiana, 
Stearic Acid, 
Manufacture of Pig Iron 


Some Cultivated Varieties of 


sicum, 


Pennsylvania 
Mississippi 
Pennsylvania 
Puerto Rico 
Arkansas 
Pennsylvania 
Pennsylvania 
Pennsylvania 
Pennsylvania 
Ohio 
Pennsylvania 
Pennsylvania 
Pennsylvania 


Cap- 


Pennsylvania 
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Name, Thesis. State or Country, 
Stetler, Harry Aaron, The Cultivation and Industry of 
Gossypium, Pennsylvania 
Stokes, Edward Verry, Malt Extracts, Maryland 
Stover, Harman Albert, Syrup of Tolu, Pennsylvania 
Strauch, Robert, Liquor Magnesii Citratis, Pennsylvania 
Stucker, Lester Eldridge, Petrolatum Saponatum Liquidum Iowa 
Study, Edwin Lever, Olive Oil and Adulteration as Found 
and Shown in Drug Stores, Pennsylvania 
Suter, Louis Adolph, Spiritus Ammoniz Aromaticus, Maryland 
Sweeney, Edward James, Distribution of Mucilage in Sassafras, Pennsylvania 
Teter, Claude Jacob, Iodine and Its Antiseptic Properties, Pennsylvania 
Titus, Frank DeWight, Camphor Estimation in Spirit of 
Camphor, Pennsylvania 
Trainer, Maurice Winfield, Diphtheria Antitoxin, Pennsylvania 
True, Chester Arthur, Cinchona and Its Alkaloids, Maine 
Umlauf, Harry Jacob, Sandalwood, Pennsylvania 
Wagner, John George, Iodine, New Jersey 
Watson, Herbert Tustin, |The Production of Olive Oil, Pennsylvania 
Weinberg, Samuel, Cannabis Indica, New Jersey 
Wendel, Paul Herman, The Microscopical Examination of 
Powdered Drugs, New Jersey 
Whaland, Berta (Miss) (P. C.), The Rancidity of Fats, Pennsylvania 
Wheeler, C. E. Richardson, Agaricus Campestris, Pennsylvania 
Wisman, Robert Maphis, Sodium Phosphate, Virginia 
Wolfe, Joseph Albert, Aqua Hydrogenii Dioxidi , Maryland 
Woodman, Charles David, Microscopical Study of Sassafras 
Medulla, Pennsylvania 
Wyss, Walter Aultman, Ginseng, Ohio 
Young, Edgar Joseph, Pharmacy a Profession, Pennsylvania 
Young, Jos. Bartholomew, Microscopical Examination of Seve- 
ral Varieties of Opium, Pennsylvania 
Zeller, Chas. Bruce Boyle, Salzratus, Maryland 
Zelt, John William, Asbestos, Preparation and Products, Pennsylvania 
The following are the names of those who received the degree of 
Pharmaceutical Chemist (P. C.), together with the subjects of their 
theses : 
Name. Thests. State or Country. 
Allen, James Henry, Lime Tablets, Georgia 
Bell, Howard Homer, Digitalis, Pennsylvania 
Bonnell, Frank Sumner, Liquor Antisepticus U.S.P., Iowa 
Etoch, Michael Antoine, Labarraque’s Solution, Arkausas 
French, Robert Samuel, Micro-chemical Tests and the Physio- 
logical Testing of Drugs, Oregon 
Greeninger, Chas. Wenger, Elixir Ferri, Quinine et Strychnine 
Phosphatum, Pennsylvania 
Hering, George, Tincture of Strophanthus, New Jersey 
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Name. Thesis. Country. 
Jones, Elisha Roy, Examination of Substances for 
Poison, Texas 
LaDow, Harry, Urinary Analysis, New Jersey 
Mathewson, William, Desiccated Suprarenal Gland, Pennsylvania 
Nahikian, Kissag Marookeh,The Use of the Microscope as an 

Adjunct to the Pharmacist, Armenia 

Neal, Clark, Theobroma Cacao, Pennsylvania 
Rigg, John, Phenol, New Jersey 
Zahn, Herman Stanley, Fluid Glycerite of Krameria, New Jersey 


The following were awarded the certificate of Proficiency in 
Chemistry: 


Name. State. 


Keiser, Charles Raymond Pennsylvania 


There were 140 candidates for the degrees i” course, coming from 
the various States and countries as follows: Arkansas, 2; Armenia, 
1; Delaware, 2; Georgia, 1; Illinois, 2; Iowa, 2; Italy, 1; Maine, 
1; Manila, P.I.,1: Maryland, 7; Mississippi, 1; New Jersey, 15 ; 
New York, 5; Ohio, 5; Oklahoma, 1; Oregon, 1; Pennsylvania, 81; 
Puerto Rico, 2; Russia, 1; Tennessee, 1; Texas, 3; Turkey, 1; Utah, 
1; Virginia, 1; West Virginia, 1. | 

The valedictory address was delivered by Hon. Ralph D. Cole, 
Representative in Congress from Ohio, and was highly appreciated. 


AWARD OF PRIZES. 


The following students received the grade of distinguished: T. C. 
Ladakis and Ralph Nelden.. The grade of meritorious was attained 
by Oscar A. Delle, Paul R. England, Frank DeW. Titus, Hugh H. 
Rather and Joseph A. Wolfe. 

THE Procter Prize, a gold medal and certificate, for the highest 
general average of the class with a meritorious thesis, was awarded 
to Ralph Nelden, the presentation being made by President French. 

THE B. Wess MEmoriAL Prize, a gold medal and certi- 
ficate, offered for the highest general average in the examinations of 
the committee, operative pharmacy and specimens, was awarded to 
Ralph Nelden, the presentation being made by Professor Sadtler. 
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The following graduates received honorable mention in connection 
therewith: T. C. Ladakis and Hugh H. Rather. 

THE PHArMAcy Prize, a gold medal, offered by Prof. Joseph P. 
Remington for original pharmaceutical work, was awarded to Lee 
F. Mauger. The following graduates received honorable mention 
in connection therewith: William O. Frailey, Jr., and Frederick S, 
Landis. 

THE Materia Mepica Prize of $25, offered by Prof. Clement B. 
Lowe for the best examination in materia medica and in the recog- 
nition of specimens with a meritorious thesis, was awarded to Ralph 
Nelden. The following graduates received honorable mention in con- 
nection therewith: Edson J. Barrett, John F. McGovern, T. C, La- 
dakis, Edward J. Sweeney and Frank DeW. Titus. 

THE MicroscopicaAL RESEARCH Prize, a Zentmayer microscope, 
offered by Prof. Henry Kraemer, for the best thesis involving origi- 
nal microscopical work, was awarded to Pedro P. Goicouria. The 
following graduates received honorable mention in connection there- 
with: John J. Bridgeman, Jr., Robert S. French, Feliciano Paterno, 
Charles H. Stevens, Harry J. Umlauf, Charles C. Church, John W. 
Link, Martin C. Schuehle, Edward J. Sweeney, Charles D. Woodman 
and Joseph B. Young, Jr. 

THE ANALYTICAL CHEMISTRY PRIZE, $25, offered by Prof. Frank X. 
Moerk, for the best work in qualitative and quantitative analysis, 
was awarded to Ralph Nelden. The following graduates received 
honorable mention in connection therewith: James H. Allen and 
Oscar A. Delle. 

THE OPERATIVE PHARMACY PRIZE, $20 in gold, offered by Prof. 
Joseph P. Remington, for the best examination in operative phar- 
macy, was awarded to Thomas Davis Laws, the presentation being 
made by Wm. L. Cliffe. The following graduates received honora- 
ble mention in connection therewith: Edson J. Barrett, Clarence H. 
Eldon, T. C. Ladakis, Joseph L. Pennock, Frank DeW. Titus, For- 
rest W. Dauphinee, Paul R. England, Ralph Nelden, Hugh H. Rather 
and Charles B. B. Zeller. 

Tue Maliscu Prize, $20 in gold, offered by Mr. Jacob H. Redsecker, 
of Lebanon, Pa., for histological knowledge of drugs, was awarded 
to Ralph Nelden, the presentation being made by Theodore Camp- 
bell. The following graduates received honorable mention in con- 
nection therewith: James H. Allen, Eugene C. Beam, J. Atlee Dean, 
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Harry J. Umlauf, Howard J. Baer, John J. Bridgeman, Jr., Pedro 
P. Goicouria and Joseph A. Woife. 

THE THEORETICAL PHARMACY Prize, a Troemner Agate Prescrip- 
tion Balance, offered by Mr. Mahlon N. Kline for the best exami- 
nation in Theory and Practice of Pharmacy, was awarded to T. 
C. Ladakis, the presentation being made by George M. Beringer. 
The following graduates received honorable mention in connection 
therewith: Ralph Nelden and Hugh HE. Rather. 

THE COMMERCIAL TRAINING PRIZE, $20 in gold, offered by Prof. 
Joseph P. Remington to the graduate who passed the best exami- 
nation in Commercial Training at the final examination for the 
degree, was awarded to Edwin L. Study, the presentation being 
made by Warren H. Poley. The following graduates received 
honorable mention in connection therewith: Edson J. Barrett, Oscar 
A. Delle, T. C. Ladakis, Thomas D. Laws, Lee F. Mauger, James 
F. Bourne, Paul R. England, Ralph R. Johnston, Clement W. Lowe, 
Ralph Nelden and Hugh Henry Rather. 

Tue Instructors’ Prize, $20, offered by the instructors of the 
College for the highest term average in the branches of Pharmacy, 
Chemistry and Materia Medica, was awarded to Lee F. Mauger. 
The following graduates received honorable mention in connection 
therewith: T. C. Ladakis, Clark Neal, Robert Strauch; William 
Mathewson, Ralph Nelden, Frank DeW. Titus and Joseph A. 
Wolfe. 

THE PHARMACY REviEW PRIZE, one year’s membership in the 
American Pharmaceutical Association, offered by Prof. Charles H. 
LaWall for the best term work in theory and practice of pharmacy, 
was awarded to Ralph Nelden. The following graduates received 
honorable mention in connection therewith: Eugene C. Beam, 
Clarence H. Eldon, T. C. Ladakis, Lee F. Mauger, Harman A. 
Stover, Frank DeW. Titus, Oscar A. Delle, Robert S. French, Wil- 
liam Mathewson, Clark Neal, Robert Strauch and Joseph A. Wolfe. 

THe Kappa Psi FRATERNITY PRIZE, a gold medal, offered by the 
Eta Chapter of the Kappa Psi Fraternity to the graduate. making 
the highest general average during his or her senior course at the 
College, was awarded to Ralph Nelden. The following gradu- 
ates received honorable mention in connection therewith: Oscar 
A. Delle, T. C. Ladakis, Frank DeW. Titus, Paul R. England, Hugh 
H. Rather and Joseph A. Wolfe. 
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COMPLIMENTARY SUPPER AND DINNER. 


A very pleasant function following the Commencement exercises 
was a reception and dinner given at the Union League by the 
officers and faculty of the College to the guests of the evening, 
including the Hon. Ralph D. Cole, those receiving honorary degrees 
and the members of the Board of Trustees of the United States 
Pharmacopceia Convention. President French acted as toastmaster, 
and short speeches were made by the recipients of honorary degrees, 

On Wednesday evening, May 20th, a complimentary supper was 
tendered the graduating class by members of the Faculty. Pro- 
fessor Remington, as dean of the Faculty, acted as toastmaster, and 
in addition to the speeches by the members of the Faculty and 
instructors, a number of the members of the graduating class made 
brief responses. 


BACCALAUREATE SERMON, 


Baccalaureate services were held in the Church of St. Luke and 
The Epiphany, on Sunday afternoon, May 17th, the sermon being 
delivered by the rector, the Rev. David M. Steele. 


ALUMNI ASSOCIATION, 


The forty-fourth annual meeting was held in Alumni Hall, Mon. 
day, May 18th, at 2.30 p.m., with the President, Charles H. La Wall, 
in the chair. Following the annual address of the President, were 
the reports of officers and standing committees. The annual electior 
of officers was then held and resulted as follows: President, E. 
Fullerton Cook ; first vice-president, Clarence H. Campbell ; second 
vice-president, David J. Reese; recording secretary, Joseph W. 
England; corresponding secretary, Otto W. Osterlund; treasurer, 
C. Carroll Meyer; board of directors: Jacob M. Baer, William H. 
Gano, William E. Lee, Edwin L. Newcomb, Charles S. Cameron and 
Alfred Heineberg. 

The annual reception given by the Association to the members of 
the graduating class was held on the evening of the same day in the 
College Museum. 
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